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NOTES BY THE EDITOR 



ON THE 



PROGRESS OF SCIENCE DURING THE YEAR 1854. 



The sixth annual meeting and eighth regular session of the Ameri- 
can Association for the Promotion of Science was held in Washing- 
ton, D. C, in the rooms of the Smithsonian Institution, during the 
week commencing with Wednesday, April 20, 1854. The Presi- 
dent, elected at the Cleveland meeting, was Prof. Jas. D. Dana. The 
Association was divided into two sections — the physical and the 
chemicaL The whole nnmher of communications presented was 92 : 
37 in Physics and Astronraay ; 12 in Meteorology ; 25 in Geology 
and Mineralogy ; 12 in Chemistry ; 6 in Zoology. 

Prof. Bache, from the Committee on the Constitution of the Asso- 
ciation, reported a series of amendments, guarding more closely the 
admittance to memhership, — ^making the President and General Sec- 
retary ineligible for reelection, — requiring that local committees shall 
not arrange for excursions during the session before its opening, — 
enlarging the standing committees, — and prohibiting the recommenda- 
tion of books, instruments, institutions, or processes. These and 
other amendments lie over until the next meeting, when they will be 
taken up for discussion, acceptance, or rejection. 

The election of officers for the succeeding year resulted in the 
unanimous choice of the following : — For President, Prof. John Tor- 
pey, of New Yorit ; fcHr General Secretary, Dr. Wolcott Gibbs, of 
New York ; for Treasurer, Dr. A. L. Elwyn. The Permanent Sec- 
retary is Prof. Lovering, of Cambridge. The next meeting of the 
Association, by invitation of Brown University, wDl be held at Provi- 
dence, R. I., on the third Wednesday of August, (the 15th,) 1855. 

The twenty-fourth annual meeting of the British Association for the 
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^M Promotion of Science was lield at Liverpool, commencing September 
^M 20, the Earl of Harrowby in the chair. The meeting at Hull, in 
^H 1853, was so thinly attended, and exhibited Guch a lack of interest on 
^K the part of the Eng'lifih eavans, that tlio present meeting of the Aeho- 
^^M ciation was looked upon by many as the crisis of its fbrtunes. Hsp- 
^V pily they have revived to a degree thnt promises well for the iotercets 
of science. The meeting at Liverpool was numerously attended, 
□early all the distinguished promoters of science in Great Britain 
being present, together with a large numher of foreigners of reputa- 
tion. The Committee, in connection with the Royal Society, to whom 
I was referred the plan of Lieut. Maury, of the National Observatory 
at Washington, for the improveraeot of navigation, reported that the 
English Government had eetabliehed a department in the Board of 
Trade, with tJie view of carrying out in evejy particular the reconi- | 
mendations of the Roynl Society and this Committee, in reference to 
this important scheme for improving navigation, and accumulating 
meteorological data to an extent far surpassing any tiling which has 
hitherto been attempted. The Government have also appointed CapL | 
Robert Fitzioy, R. N., to be at the head of this new department, i 
which is in itself a guaranty that It will Euccessfully carry out ull 
the important objects for which it has been establislipd. 
Scientific officers of the navy and mercantile marine will now feel ; 
assured that the records of their valuable observations and surveys 
will no longer slumber neglected amidst the dost of offices, bnt be 
reduced and rendered available to science and mankind without any 
unnecessary delay. The sum voted for the new department by iha 
House of Commons for the present year is 3,300/. ; but there can be 
no doubt that this sum will be augmented in future years, if the ex- 
pectations that we have been led to form as to the inestimable public 
benefits likely to flow froni the labors of this office shall bo realized. 
The " Kew Committee" reported that they had been especially en- 
gaged in securing accuracy for the various implements of obuervB- 
tion — the thermometer, barometer, and the standard of weights and 
measures. At the present time they hnve intrusted to them, for veri- 
fication and adjustment, one thousand thermometers and filly barome- 
ters for the navy of the United States, as well as five hundred 
thermometers and sixty barometers for the English Board of Trade, 
the instruments which are supplied in ordinary commerce being found 
to be subject to error to an extraordinary degree. 

The thermometer is constructed of enamelled tubing, and tlie 
divisions are etched on the stem with fluoric acid ; tlie figures are 
stamped on tlie brass scale at every tenth degree, and each instrument 
is fitted to a japanned copper case, with a cup surrounding the biilb, and 
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has a distinguishing number. The cost, in consideration of the 
quantity ordered from the makers at one time, including the case, is 
5». 6d. ; and without the case, 4*. 6d, for each thermometer. At the 
suggestion of Sir John Herschel, they have also undertaken, by the 
photographic process, to secure a daily record of the appearance of 
the sun's disk, with a view of ascertaining, by a comparison of the 
spots upon its surface, their places, size, and forms, whether any rela- 
tion can be established between their variations and other phenomena. 
The Council of the Royal Society has supplied the funds, and the 
instrument is in course of completion. The same beautiful invention, 
which seems likely to promote the interests of science in many 
branches at least as much as those of art, is employed, under the able 
direction of the committee, and of Mr. Welsh, the curator, to record, 
by a self-acting process, something similar to that of the anemometer, 
the variations in the earth's magnetism. 

Prom the address of the President we make the following extracts, 
as illustrative of the progress of science during the past year. In 
respect to the progress of astronomical science, the large number of 
planets and comets discovered of late years, while it evinces the dili* 
gence of astronomers, has, at the same time, brought additional 
laborers into the field of astronomical science, and contributed mate- 
rially to its extension. The demand for observations created by these 
discoveries has been met by renewed activity in existing observa- 
tories, and has led to the establishment, by public or private means, of 
new observatories. For instance, an observatory was founded in the 
course of last year by a private individual at Olmiitz, in Moravia, and 
is now actively at work on this class of observations. Various such 
instances have occurred within a few years. 

'' In addition to the advantages just stated, the observations called 
for by the discovery of new bodies of the Solar System have drawn 
attention to the state of SteUar Astronomy, and been the means of 
improving this fundamental part of the science. The following are 
a few words on the existing state of Stellar Astronomy, so far as 
regards catalogues of stars. Subsequently to the formation of the 
older catalogues of bright stars, astronomers turned their attention 
to observations in zonts, or otherwise, of smaller stars, to the ninth 
magnitude inclusive. Lalande, Lacaille, Bessel, Argelander, and 
Lament, are the chief laborers in this class of observations. But 
these observations, unreduced and uncatalogued, are comparatively of 
little value. The British Association did great service to astronomers 
by reducing into catalogues the observations of Lalande and Lacaille. 
A catalogue of part of Bessel's zones has been published at St. 
Petersburg, and a catalogue of part of Argelander's zones at Vienna. 
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Lamont'a zonoa have also been reduced in part by himself. The cat- 
alogue of 8,377 stars, published by the British Associatiou in 1845, is 
founded mainly on the older cntalogues, but contains, also, stare to the 
seventh magnitude incluaive, observed onoe only by Lalande or 
Laottille. The places of the stars in this catalogue are, consequently, 
not uniformly trustworthy ; but as the authorities for the places are 
indicated, the astronomer is not misled by this circumstance. 

"The above are the catalogues which are principally used in the 
observations of the small planets nnd of comets. This class of obser- 
vations must generally be mnde by means of stars as fixed points of 
reference. The observer selects a star from a catalogue, eitlier for 
the purpose of finding the moving' body, or for comparing ila position 
with that of llie star ; but from the imperfection of the catalogue, it 
sometimes happens that no star is found in the place indicated by it ; 
and in most cases, unless the star's place has been determined by re- 
peated meridian observations, it is not aufScicntly accurate for final 
reference of the position of the planet or comet. In catalogues re- 
duced from zone observations, the star's right ascension generally de- 
pends on a single transit across a single wire, and Its declination on a 
single bisection. This being the case, astronomers have begun to feel 
the necessity of using the cataloffue places of stars proviaionally, in 
reducing their observations, and of obtaining afterwards accurate 
places by meridian observations. 

" It will be seen by tJiis statement that, by the observations of tin 
small planets and of comets, materials are gradually accumulating for 
the formation of a more accurate and more extensive catalogue of 
stars than any hitherto published. Tlie modem sources at present 
available for such a work are the reduced and published observatiooa 
of the Greenwich, Pulkowa, Edinburgh, Oxford and Conibrldge obsei- , 
vatoties, and the recently completed catalogue of 12,000 stars observed 1 
and reduced by the indefatigable astronomer of Hamburg, Mr. Charles 
Romker, together with numerous incidental determinations of liie place* 
of comparison stars in the ' Aafronomiache Nachrichten.' 

" To complete the present account of the state of Stellar Astrono-!' 
my, mention should be made of two volumes recently published' b; 
Mr. Cooper, containing the approximate places arranged in order of 
Right Ascension of 30,186 stars from the 0th to the 13th magnitude, Ot ' 
which only a very small number had been previously observed. Th« 1 
observations were made with the Markree equatorial, and have beenj 
printed at the expense of Her Majesty's GovemmenL" ■ 

Some anxiety was felt by astronomers respecting the continuation 
of that mast indispensable publication the .^stronomiaclit JVarhnchiit^f 
after the decease of the editor, Mr. Petersen, in Fubrnnry last. Thia 
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has beeh dispelled by a recent atmonncement that the King of Den- 
mark has resolved to maintain the Altona Observatory in connection 
with that of the editorship of this work. 

Crenerally, it may be said of Astronomy, at the present time, that it 
is prosecuted zealously and extensively, active observations being now 
more nnmerons than ever, and that the interests of the science are 
promoted as well by private enterprise as by the aid of government. 

In regard to the progress of the departments of geography and 
ethnography. Lord Harrowby remarks : " The great navigations which 
are opening up the heart of the South American continent, by the 
Paraguay, the Amazons, and the Orinoco ; that are traversing and 
uniting the colonies of Victoria and South Australia by the River 
Murray ; the projected exploration of North Australia ; the wonderful 
discoveries in South Africa by Livingston and Anderson ; and the ex* 
plorations of Central Africa by Barth and Vogel ; the pictures given 
us by Capt Erskine and others of the condition of the islanders of the 
South Pacific, passing in every stage of transition from the lowest 
barbarism to a fitness for the highest European and Christian culture ; 
these, and a hundred other topics, awaken an ever-new interest in the 
mind of the philosopher and statesman, in the feelings of the Chris- 
tian and the lover of his kind. What new fields for science ! What 
new opportunities for wealth and power ! What new openings for good ! 

" It is happily becoming every year less and less necessary to press 
these things on public notice. In an age of gas and steam — of steam- 
engines and steamboats— of railroads and telegraphs, and photographs 
—the importance of science is no longer questioned. It is a truism — 
a commonplace. We are far from the foundation days of the Royal 
Society, when, in spite of the example of the monarch, their proceed- 
ings were the ridicule of the court; and even the immortal Butler 
thought the labors of a Wallis, a Sydenham, a Harvey, a Hooke, or a 
Newton, fit subjects for his wit." 

The noble lord glanced cheeringly at the increasing facilities for 
education in science which are being opened up in this country. '* The 
encouragements and assistance already given (he said) by the State to 
the education of the people in various shapes ; the superior class of 
trained and examined teachers who are spreading over the land, and 
whose training has in no small degree been in physical science ; the 
books provided for early education by our societies and by individual 
enterprise, having the same character ; the every-day more and more 
acknowledged connection between agriculture and science, showing 
itself in such papers as enrich the pages of the journals of the Royal 
Agricultural Society ; the establishment of the department of science 
with its school of mines under the Board of Trade ; the improvement 
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H which is to be expected under the action of the charity c 
V in the system of our old grammar schools ; the spontnoe 

our old universities, not superseded, but facilitated and stimulated, by 
parliamentary interposition ; these ajid such like changes which are 
taking place, partly within the bosom of society itself, and partly by 
the action of government, will shortly provide such means of scien- 
tific education, although not systematized with the exactneea of con- 
tinental organization, as will, afler our rough English fashion, 
adequately provide for all our wants in that respect, and give us no 
canse to lament over any deficiencies in practical results. 

" But will there be encourage [uent to make use of tlicse fiicilitiea ? 
Are there rewards in prospect, whether of direct emolument or social 
conaideriLtion, which will induce men ' to wear out nights, and live 
laborious days,' in a service which has hitherto, in the world's eye at 
least, appeared of\en to be ill requited? Now, the real stimulant to 
science has at all times been the dclighla of the pursuit itself, and 
the consciousness of the great services rendered to humanity by every 
conquest within the domain of truth ; but still these questions may 
fairly demand an answer. To the questions of pecuniary rewards, I 
will presently advert. They have certainly been miserably inadequate ; 
but in regard to social consi derations, I think there has existed some 
misunderstanding. It has been often asserted, and made the subject 
of lamentation or complaint, that men of science do not enjoy in this 
free country the consideration which they do in some countries less 
favored otherwise in their institutions than ourselves. Now, if by this 
it is intended to express that men of science are not made Knights of 
the Garter or peers of parliamBiit ; that they are not often met with in 
the hearts of wealth and fashion ; that they are not called into the 
councils of their sovereign, orseut to represent her in foreign courts, 
I admit the fact ; but, then, 1 doubt whether these are die natural or 
fitting objects of ambition to the scientiiic man : and if it is intended 
by the assertion that they are not, as a class or individuals, appreci- 
ated by their fellow-citizens for their genius and honored for iheir ser- 
vices, 1 cannot so fully admit the fact. I would ask any of those 
■ whose presence adorns this meeting. Do they not find that their names 

» we a passport into any society, the proudest in the land? Whose 
doors that are worth entering are not open to them ? There are cer- 
tain advantages, superficially considered, which will always belong to 
mere wealth or power ; but are they such as the lover of science can 
bring himself to envy or desire ? Wherever he is known, ho is honored, 
" Slil), however, in regard lo science, I must admit that there is one 
great deficiency. For often may it be said of scionco, as it was said 
irically of virtue by the poet, Laudaiur el rdgel, — II is praised and 
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starves. The man of science may not desire to live luxuriously ; he 
may not, nor ought he, desire to rival his neighbors in the follies of 
equipage and ostentation, which are often, indeed, rather a burden 
imposed by the customs of society than an advantage or even a grati- 
fication to the parties themselves ; but he must live, and for the sake 
of science itself he ought to be able to live, free from those anxious 
cares for the present and the future, or from the calls of a profession, 
whioh oflen beset and burden his laborious career. Why was our 
Dalton compelled to waste the powers of such an intellect on private 
teaching ? As a teacher, a physician, or a clergyman, or more rarely 
as a partner in a profitable patent, such a man may earn a competence, 
and give to science the hours which can be spared from his other 
avocations ; and it is, indeed, astonishing what results have been the 
produce of these leavings of a laborious life, these leisure hours, if 
so they may be called, of men who are engaged in arduous duties of 
another kind. But this ought not to be ; and it will not long be, I 
am confident It must give way before the extended cultivation of 
science itself. The means of occupation, in connection with our 
schools, and oiur colleges, and our examinations, will increase ; and I 
cannot bat hope that a grateful country will insist upon her benefac- 
tors in science receiving a more liberal share of her bounty than has 
hitherto been allotted them. Nor have I any fear that the study of 
science should ever become too exclusive, — ^that is, should make us 
too material, — ^that it should overgrow and smother those more ethical, 
more elevating, influences which are supposed to grow from the pur- 
suit of literature and art 

*^ In the first place, the demands of science upon the patient and 
laborious exercise of thought are too heavy, too severe, to make it 
likely that it should ever become the favorite study of the many. In 
art and literature the mind of the student is oflen comparatively pas- 
sive, in a state of almost passive enjoyment of the banquet prepared 
for him by others ; in those of science the student must work hard 
for his intellectual fare. He cannot throw up his oars, 

' And let his little bark attendant sail. 
Pursue the triumph, and partake the gale ; ' 

but he must tug at the oar himself, and take his full share in the labor 
by which his progress is to be made. 

•* Nor indeed, when I read the works of a Whewell, and a Herschel, 
and a Brewster, a Hugh Miller, or a Sedgwick, and a hundred others^ 
the glory of our days, can I see any reason for apprehending that the 
study of science deprives the mind of imagination, the style of grace 
and beauty, or the character of its moral and religious tone, its eleva- 
tion and refinement'' 
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It was vote<l to hold the next meeting of the Association at Glsa- 
gow, Scotland, the Duke of Argylc being elected President for the 
ensuing ycuT, and Col. Sabino Secretary. 

Tlie whole number of papers presented at 'this meeting was 280. 
Of these, 58 were upon subjects connected with mathematicn.1 and 
physical science, 43 upon cheniical science ; 34 treated of geology, 
41 of zoology and botany, including physiology, 35 of geography and 
ethnology, S4 of statistics, and 44 of eubJccU in relation to mathe- 
matical science. 

TJie tnceting' of the Association was closed with a grand dinner, 
given by tlie Ear! of Harrowby, the President, to the members and 
friends of the Association. Sir R. Miirchison discharged the duties 
of chairman, and nearly 800 ladies and gentlemen were present. The 
dinner was succeeded by a brilliant soirM at the Toivn Hall, given 
by the Mayor to the members of tlie Association and the ilite of 
Liverpool and the neighborhood. 

The thirty-first meeting of the Society of German Naturalists and 
Physicians was hold at Giittingen, September 18, under the Presi- 
dency of Prof. Baum. The meeting was well attended, most of the 
distinguished scientific men of Germany being present. After tlia 
formal opening of the session, and a few remarks by the President, 
Prof. Wagner, (Hofrath,) of Gottingen, read, according to usual 
practice, a Bcienlific address. The subject lie had chosen was " Oq 
certain Portions and Modes of Considerations of Anthropology.'* 
A better litle, he observed, would perhaps have been, " On the Crea- . 
tion of Man and the Substance of the Soul," The main objects of 
hia address were, 1st, the praise of Blumcnbach; and 3d, a polemical 
attack on the anthropological views of a modern author whom he did 
not name, but who is supposed to be Carl Vogt, whose doctrines he 
denounced as immoral and derogatory of human nature. After ex- 
plaining Blumenbach's doctrine of the five races, which showed no ' 
greater differences Uian the local and geographical varieties of the 
same species in many of our domestic animals, and which had been 
confirjned by modern science, he stated that tliese vieivg were still 
further strengthened by the result of recent linguistic investigations. 
Then comes tlic question. Are all men of one race, and are all de- 
scended from one pair? Notwitlistandiiig partial assertions to tlio 
contrary, the result of his scientific investigations Lnd convinced him 
that 110 argument could be drawn from the study of the natural 
history part of the question against the existence of only one species ; 
end, moreover, although it was diHicult to adduce any direct proof 
for or against the descent from one single pair, he was equally con- 
vinced that there was no nrgiimcnt against such a view. He tlien 
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proceeded to discuss the other portion of his theme, and to consider 
whether modern science, either as natural history or physiology, had 
made any progress respecting the future life, or with regard to the 
state and nature of the soul. Materialism in this respect had made 
great progress in latter times ; and he vehemently attacked the views 
of a niodern anthor, who, amongst other things, asserted, that to assume 
a spiritual soul dwelling in the hrain, and thence directing the mo* 
tioiis and actions of the body, was the greatest absurdity, and who 
had also denied the truth of such a thing as individual immortality. 
Were the views of this author, who also denied the existence of free 
will, founded in truth, or even recognized as such, where would be 
the use of all the exertions of those great, and good, and learned 
men who for centuries have labored and worked for the improvement 
and instruction of the human race ? There w«uld be nothing great 
or noble in man's nature ; there would be no reality in history, no truth 
in faith. Where would be the result of all our scientific investiga- 
tions ? He concluded by observing that, however difficult or even 
impossible it might be to explain the nature of the soul, we must be 
satisfied that the answer could not be one which was opposed to all 
morality and all virtue. 

At the German Scientific Association, held at Tubingen, in 1853, 
in Wurtemberg, Prof. Karnat stated that Germany possesses coal 
sufficient to supply the whole world with fuel for at least 500 years. 
At the same Congress it was reported that a number of perfect hu- 
man skulls with teeth in them had been found in the Suabian Alps in 
the formation of the mammoth period, which leads to the conclusion 
that man existed at the time when the mastodon and other of the 
huger antediluvian animals flourished. 

At the late meeting of the British Association at Liverpool, the 
Ray Society held its eleventh anniversary, Sir Charles Lyell in the 
chair. The report stated that a volume of Botanical and Physiologi- 
cal Memoirs, including Alexander Braun's profound treatise on 
•* Rejuvenescence in Nature," had just been published. The follow- 
ing works were on the table, and ready for distribution : — Part VI. of 
Alder and Hancock's " Nudibranchiate Mollusca," for 1851 ; the 
second volume of Darwin's great work on " The Cirripedes," with 
thirty plates, for 1852; and the fourth volume of the " Geological and 
Zoological Bibliography," for 1854. It is the intention of the Coun- 
cil to publish a supplement and index to the last work. 

During the past season an Educational Exhibition has been held in 
London for the purpose of illustrating the condition of Elementary 
Education in the United Kingdom and its Colonies, Continental Eu- 
rope, and the United States of America, by bringing together com- 
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plete collections of educational appliances and objects, such as, Ist. 
Models of school builiJings, arrangements and fitting, Books, Maps, 
Diagrams, Models, Apparatus, &,c. ; 2d. Speciniena of the work done 
in Hchools; viz., Drawings, Writings, Needlework, Sic; 3rd. Laws 
of Public Instruction, Statistics of Education, School Regulations, 
Time Tables, &c. 

The exliibition opened in June, and continued for about tlirce 
montha. It was entirely successful, and its results cannot fail of bene- 
fiting the cause which it illustrated. Among the articles exhibited 
were chuico specimens of fishes, Crustacea, marine plants and vege- 
table productions used in commerce, such as seeds, roots, fibres, &.c. ; 
roodeia of school-honses, copy-books, school clocks, globes, stationery, 
drawing and coloring materials, diagrams, prints, maps, hydrostatical 
and pneumatical apparatus, Atttvood's machine for illustmting the 
laws of falling bodies, the geometrical solids, a machine for illustrat- 
ing centrifugal force, sets of the mechanical powers, sectional models 
of steam-engines, &.C. Also, contributions of the asylums for the 
blind, the deaf and dumb, and idiots, and specimens of workmanship 
executed by pupils of the Ragged Schools. The East India Company 
exhibited a very interesting collection of articles — comprisiog, among 
other things, specimens of pottery, made at the Madras School of 
Arts and Industry, cordage made of plantain and agave fibre, with 
various models, &c. 

America, especially the United States, was largelv represented witli 
various contributions, illustrating tlio progress of the common schools 
within the last few years. 

A society has recently been formed in England, under the title of 
"Tlie Palestine Archnaological Association," having for its object the 
exploring of the ancient and modern cities and towns, or other places 
of historical importance, in Palestine and the adjacent countries, with 
a. view to the discovery of monuments and objects of antiquity, by 
means of researches on the spot. The prospectus runs as follows : — 
" Archieological Research in the East having now attained such im- 
portant results, in the discovery and acqoiaition of splendid monuments, 
both Egyptian and Assyrian, and a great archeological chain of in- 
quiry having been thus establialied from Egyptian Tliebea to the site 
of Nineveh, it has been suggested that Palestine presents itself the 
middle link in this chain, as being full of rich promise to researches 
and inquiries of a similar character. If Egypt and Assyria have af- 
forded so many valuable monuments to the truth of iiiatory and tra- 
dition, it may reasonably he expected that Palestine would yield as 
rich a harvest. Why should not the sites of the ancient cities and 
(owns of the Hebrews, and of the aboriginal inhabitants nf Canai 
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explored? And why might not the localities of important monu- 
ments — especially of the Hebrews — be sought for, under the guidance 
of scriptural authority and of tradition — as, for instance, the Egyptian 
coffins of the patriarchs at Hebron and Sychem ; the twelve stones set 
np by Joshua at Gilgal and in the Jordan ; the monumental record of 
the Law in the Stone of Sychem ; the sacred Ark, supposed to have 
been concealed by the prophet Jeremiah in some recess ; with many 
others which will suggest themselves to the biblical reader ? The 
discovery, if not also the recovery, of these precious relics of Hebrew 
antiquity might be accompanied or followed by the acquisition of va- 
rious objects of historical importance, as coins, vessels, implements, 
sculpture, inscriptions, manuscripts, ahd other documents, all illustra- 
tive of the most interesting periods of remotest antiquity ; and that in 
the Holy Land, the land of tiie Bible, such a treasure of archeeological 
knowledge would possess a high degree of importance, as corrobora- 
tive of the Sacred Writings, and would doubtless be so esteeqaed, as 
well by the learned as by the religious world." 

At a recent meetiiig of this Society, an address was given by Dr. 
Tnmbull, in which he stated that the idea of this Society was not bor- 
rowed from any recent movements of a similar nature, much less in- 
tended to rival them, but arose simply from the perusal of the Books 
of ^' Genesis, Exodus and Joshua," and more especially from the cir- 
cumstance recorded of the embalming and burying of the patriarch 
Jacob, at Hebron, by his son Joseph, Viceroy of Egypt ; that the cof- 
fin is in all probability remaining entire in the Cave of Machpelah, as 
then deposited ; and that there can be little doubt, if examination, with 
all proper attention to decorum, were permitted, we should find on the 
exterior, and within the coffin, some characters, and, perhaps, some 
emblems, not according to the idolatrous mythology of Egypt, but re- 
lating to Jacob and his family and ancestry, and perhaps, also, relative 
to the countries of Egypt and Palestine. 

In reference to the coffins of the Hebrew patriarchs, he had formed 
expectations of the most important discoveries. In that of Joseph he 
did not see why we might not find a papyrus, containing his own auto- 
biography, together with other great historical documents, such as 
have been found. on opening tombs in Egypt Who would have im- 
agined that we should have found some of the rarost works of the Greek 
classics in tiie tombs of Upper Egypt ? Yet some of these we have 
seen in lithographs of the papyri, as recently produced at a meeting 
of the Syro-Egyptian Society. 

The London Society of Arts have appointed a Committee of Indus- 
trial Pathology for the purpose of inquiring into the nature of acci- 
dents, injuries, and diseases incident to various bodily employments, 
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&Dd of auggesting means for their prevention or relief. It is proponed 
to select citch year, for apecinl and tlioroug'ti inTi?s ligation, a. single 
trade, or group oF trades, or some particular kind of injary. Thua it 
is contemplated to devote tha remainder of the present s 
complete an ioquiry as the means at the dispoaal of tlie Committee 
may permit into the injury to the eyes which unfortunately attaches 
to mnny industrial occupations, and a synopsis of some of the 
physical evils which atCacli to various kinds of industrial labor is to be 
circulated among artisans and others for information. It is then pro- 
poBcd to hold iti tlie ensuing sessions an exhibition of inventions and 
appliances for making such handicrafl employment more healthy. 

The London Geographical Society has received advices from the 
travellers sent out under its auspices : Lieut. Burton and Ur. Wallin 
are pushing tlieir way in Arabia ; and Dr. Vogel, when last heard 
from, was on the borders of Lake Tchad, which ho describes as more 
resembling ft vast marah than a sheet of water. TJie interior of 
Africa, he snys, is a " terrible country " to travel in. Were it not for 
the importance of clearing up its geography and discovering Its 
resources, few would he found to explore it. 

Among the various results of Dr. Vogel's scientihc labors trana- 
mitted to England, his astronomical obaervationa to tix the posidoo of 
Kuka are of the highest importance ; for when the three coordinates — 
latitude, longitude, and elevation— of this great central point of 
Africa have been determined with definite exactitude, we possess a, 
beacon by which all other researches respecting Central Africa which , 
hitve been collected up to ilie present lime, and the various journeyB 
■and itineraries which have been performed in that region, will be rec- 
tihed and fixed npon the map. Dr. Voge! is the first professional 
astronomer of acknowledged talent who has undertaken a journey to 
Central Africa; and so little reliance was placed on the observations 
of his predecessors, — even so justly celebrated tmveliera aa Clapper- 
ton and Donham, — by writers on African geography, that every one 
seems to have considered himself perfectly justified in improving 
upon tliem and shifting them about nrf (i6i(Hin,hundredsaf miles, to the 
east or west. 

The reanlt of Dr. Overwog'a astronomical observations of Lake 
Tsad, backed by the opinion of Prof. Encke, clearly indicated that 
Clapperton and Denham'a position was too far to the cast, but left the 
precise distance undetermined. It was reserved for Dr. Vogei to 
solve this vexata qutealio, which, for one of his age, (22 years,) is no 
amalt merit. According to him, the position of Kuka is as follows ;— 
12° 55' 14" latitude N., 13° 2^ longitude E., from Greenwich. 
Elevation above the level of the sea, WOO feet— 50 feet above Lake 
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Tsad. This is a fact of no little importance, as such a height allows 
DO fall for any of its rivers, if connected, according to some writers, 
with the Nile, or the Kowara, or Niger. 

RespectiDg the botanical features of the country. Dr. Vogel was 
surprised to find, among other plants, the I^cus elaHica, the tree that 
furnishes the caoutchouc, inasmuch as it was not noticed by any 
previous traveller. It grows in considerable quantities in Bornu ; but 
the inhabitants are not acquainted with the nature and use of the 
product it bears. 

It is known that M. Andersson, a young Swedish naturalist and 
traveller, is making explorations in Central Africa. Letters just 
received from him, via the Cape of Good Hope, announce that he had 
succeeded in reaching the great Lake of Nigami. He is the first 
European who has penetrated so far from the western coast 

Special reports by Sir Charles Lyell have appeared on the Geological 
and Topographical and Hydrographical departments of the New York 
Exhibition, which are highly valuable and interesting for the sum- 
mary they present of what the United States contain and are capable 
of in those important subject The facts adduced in matters 
geological, owing to the vast extent of country, ar^ truly amazing, 
and the sources inexhaustible. 

Afler passing the whole subject in review. Sir Charles concludes 
by stating that ^' the natural distribution of these sources of wealth 
and power, combined with the physical features of the entire country, 
leave npthing to be desired -with respect to the materials and incen- 
tives for its physical progress and development.'' ^ If in a pecuniary 
sense," says the editor of Chambers's Journal, " the American Exhibi- 
tion was a failure, the loss hai% been largely compensated by the inter- 
esting reports it has called into existence." 

The following are among the prizes offered by the French Academy 
during the past year : — 

For the year 1856. — A vigorous and methodical investigation into 
the metamorphoses and reproduction of the Infusoria, properly so 
called, (the Polygastrica of Ehrenberg.) 

2d. For 1855. — An exposition of the laws governing the distribu- 
tion of fossils in the different sedimentary strata in their order of su- 
perposition ; and a discussion of the question of their appearance or 
disappearance, successive or simultaneous. 

A research into the nature of the relations existing between the 
present and past states of the organic kingdom. 

Another for 1856* — The determination through the study of the 
development of the embryo in two species, one taken from the class 
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of vertcbraU, Had the other either from the MoUacca or Arliculatn, of 
the proper foundation for comparative embryology. 

The prizes for eitlicr of the above is a gold medal of 3,000 franca. 

A medal of gold, of the value of 800 francs, is decreed each to the 
work, printed or in manuscript, which appears to have contributed 
most to the progress of Erperimeritid Physiolofrif. A gold meda! of 
the Vftlue of 2,500 francs ia oifered, for 1856, for the beat work on ihe 
mode of ftcandotion of eg^, and the structure of the organs of gene- 
ration, in the principa! natural groups of the class of Polyps, or that 
of Acalephs. 

The aura of £4,000 has recently been bequeathed to the French In- 
Btitiite, to be given to the discoverer of a cure for the Asiatic cholera, 
the annual interest of llie sum to he awarded to those who may do 
most to relieve the terrible malady. 

The Royal Scottish Society of Arts oflbrs prizes, varying from £10 
to £30, for "any thing new in the art of clock or watch making," 
for inventions or new appliances in the usetiil arts generally, and for 
"meana by which the natnral productions of the country may be 
made more availublc." And the Scientific Society of Leipaic an- 
nounces prizes for papers on commerce, astronomy, and political 
economy, to be written in French, German or Latin. The Royal 
Academy of Berlin offers two hundred ducats to whomsoever shall 
furnish a satisfactory reply to certain inquiries touching the well 
being of a State. It wishes to know, among otliers, whether Adam 
Smith's leading doctrine — work makes wealth^can be identified 
witli the prosperity of n people. The Royal Institution of Great 
Britain makes known that the Actooian prize of £105 will be ready 
in 1858 for tlie author of the beat essay on the " Wisdom and Benefi- 
cence of the Almighty, as manifested by the Influence of Solar Ra- 
diation." So nmch knowledge has been gained of this subject within 
the past few years that materials are abundant, and we ought to 
have an essay of more than ordinary interest. 

The ".Society Medico-Pratique de Paris" ofieri a prize, in the 
form of a gold medal worth three hundred francs, for the best disaor- 
tntion on the mode of action of the principal purgatives nsed in medi- 
cine, with the special indications for their use. 

The cnrioiis effects attributed to ttie extract and various other prep- 
arations of the Canahus tndicus, as used in Egypt, has induced the 
above Society to offer a prise of one thousand francs for the best 
analysis of the cimjiabU- 

The Society of Arts, London, offers a premium of fitly guinoas to 
any person who will furnish them with modes of operation, models, 
and specifications of uiachinery by which the New Zealand flax. 
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Phormiwn Ttnax^ may be dressed at a cost not exceeding £5 per 
ton, (this price to prepare the flax as a raw material,) reckoning the 
wages of an ordinary laborer at 4s. per diem, and of artisans at 66. to 
6b. 6d. The machine to be of two kinds — one analogous to the old 
spinning-wheel, that may be ased in every cottage or shepherd's hut, 
and the other soitable for more extensive operations. 

The New York Academy of Medicine, tiirough the liberality of a 
few of its members, offers a prize of $100 for the best essay on '* The 
Nature and Treatment of Cholera Infantum," to be presented during 
the ensuing year. The trial for the prize is open to the profession 
throughout the country. 

The National Education Society, at its session at Pittsburg last 
August, offered a reward of $500 for the best philosophical work on 
education. That Society adjourned to Washington city, August 8, 
1854. 

The French Grovemment has decided that a periodical, containing 
reports and papers of scientific and literary societies, accounts of 
missions, &c., shall henceforth be published under the title of BuUeHn 
des SodiUa Savants. 

At the last meeting of the Royal Geographical Society the Pound 
er's medal was presented to Admiral Smyth, for his able and all but 
exhaustive work on the Mediterranean Sea. A medal was also pre- 
sented to Capt McClure for his discoveries in the Polar Regions. 

The oflice of superintendent of the French National Observatory 
has been given to M. Leverrier. 

A petition, drawn up by M. Vattemare, has been addressed to the 
American Senate. Its purpose is to induce that body to examine the 
French metrical decimal system for weights and measures, and adopt 
it, or a similar one, in the United States. In France the monetary 
system is decimal, and has been since the revolution of '93 ; the 
thermometer is decimal, since Napoleon established the centigrade ; 
and measures of length, surface, solidity, capacity and weight, have 
been obligatory decimal since 1840. 

At the recent Congress of the learned societies of France, the sub- 
ject of the acclimatization of useful plants and animals received con- 
siderable attention. It was stated that, from what has already been 
done and what is now doing, there is every reason to expect that 
several sorts of vegetables, fruits, plants, birds, fish, and animals 
heretofore confined to Asiatic or American countries, will before long 
become completely naturalized in France, and will in time form an 
important part of the people's food, or will add to the conveniences or 
pleasores of life. 

A new tnher) the Chinesd Yam, has been introduced in Paris, from 
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Cliinn, which ciperimentisls say posscssea all the requirements of the 
potato, and mny take the pkce of that plant tm a culinary veg-etabie. 
Specimens have also been iatroiiuced in England, where they thrive 
well. It has been doineaticated and is perfectly hardy in Paria. Its 
root ia bulky, rich in nutritive matter, eatable when raw, eaiily cixiked 
either by boiling or roosting, and then havingf no other taste than that 
of flour. 

An attempt is about to be made to introduce the Angora goat ii 
Cape Colony, South Africa, an enterprise which promises great succe 

A new species of Bilkworm, from Assam, Southern Asia, has been 
introduced within the past year into Malta and some parts of Italy, 
It feeds on the leuves of the castor oil plant. 

During the past year the Earl of Clarendon, Foreign Secretary, 
has not only introduced into GreutBritainDUincrous living plants of ths 
" Argan" tree of Southern Morocco, (celebrated for yielding foddet 
for cattle in the husks of the fruit, oil similar to olive-oU in the nnti, 
and a beautiful wood in its trunk,] but he has also imported, in tha 
finest state for germination, larg« quantities ^f seed, which have heed 
freely distributed tliroughout the country and in the Colonies. 

At the last Annual State Fair of New Vork, three Cashmere goats 
were exhibited by Dr. Davb, of South Carolina. It is the animal of 
which the Cashmere shawls are made, the value of which does not 
depend, as many suppose, upon their rarity, but upon the fact that tha 
material surpasses every other Jiko article in its capacity for wear.- 
The Cashmere goat was introdnced into South Corolinit several yeani 
ago, by Dr. Davis, from the interior of Asia Minor, ond the breed b 
since been carried into the adjoining States of North Carolina, GeoT>- . 
gia, Alabama, Tennessee, and Florida, and mixed witli the natiw 
goat. The hair of llic animal, wliich is pure white, is most beantiful> 
It somewhat resembles in appearance the finest portion of the fleeco 
of the Cliinese sheep, a few of which are on exhibition. It is curly, 
soft in texture, and brilliant in appearance. The animal is extremely'' 
delicate in shape, though hardy. A sock made from the Jiatr wui 
shown with the goats. Wc learn that the moat is white and deli- 
cate, and is preferred in the parts of South Carolina where they are- 
reared to nmtton. A herd will protect itself against dogs, which ci 
Btitutes a great advantage over sheep in localities where dogs : 
troublesome. Throughout South Carolino the ordinary animal haw 
risen largely in price from the facility with wliich the breed is i, 
proved by this cross. 

The Garden of Plants, at Paris, has also recently received for the' 
purpose of acclimation and propagation in France a number of Yak* 
from China — an animal which Buffon says "is more prPciouH tlian all 
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the gold of the new world." In Thibet and China this animal serves 
as a horse, an ass, a cow, and a sheep; it bears heavy burdens, 
draws large loads, supplies milk, has flesh which is excellent, and hair 
which can be wrought into warm cloths. To naturalize them, therefore, 
in Europe would be an immense service to mankind ; and as they bear 
cold bravely, the French naturalists have every hope that they will be 
able to do so. Some Chinese have been brought over to attend the 
Yaks, and they will teach the French the way of treating them and of 
caring them in sickness. The Yaks are of lowish stature, are singu- 
larly shaggy, and have tails more bushy than those of horses. 

It is to be hoped that the people of the United States will take 
their share in endeavoring to accustom Asiatic and African animals 
to oar climatQs. It is not very creditable to our boasted nineteenth 
century, that in this respect it is far behind the old Romans. Out of 
the many thousand species of which the animal creation consists, only 
between forty and fifty are, in fact, domesticated. 

Some attempts to introduce the new system of breeding fish have 
been successfully made in the United States. Mr. R. L. Pell, of New 
York, in a recent communication to the Farmers' Club of the Ameri- 
can Institute, stated that he had taken the spawn from the female 
shad and impregnated it with the male shad, and that the eggs pro- 
duced shad in great numbers. He has numerous fish ponds, in which 
there are forty-five varieties of foreign and native fish, thousands of 
which came at the ringing of a bell to be fed otU of his hand. Stur- 
geons nine feet long may be seen in his ponds. 

Mr. Pell has made arrangements to import the Ova of the Tench, 
Barbel and Carp from Europe, for his ponds, and likewise the spawn 
of the famous Turbot and Sole. 

At the State Agricultural Fair of Ohio, specimens of trout propa- 
gated artificially were exhibited. 

The electrical loom, invented by Bonneli, as a substitute for the 
Jacquard, excites much attention in Europe. Some reject it out and 
oat ; others consider it as an important invention. An improvement 
in the Jacquard loom has also been made by a Mr. Acklin. He has 
succeeded in substituting paper for the pasteboard patterns, which 
produces an enormous economy in the use of the Jacquard loom. 

When the Pilgrims came to New England, they may be said to 
have brought over with them their Universities, so early did they in- 
stitote the Universities of Cambridge and New Haven. The same 
blood warms in the veins of the Oregonians. Their territory is yet 
but a babe — so small that every additional company's arrival, by sea 
or over the plains, is chronicled as matter of important bearing on its 
growth. Sdll it is old onongh to lay the foundations of a school for 
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instruction in the classical kn^a'cs, and all the branches that are 
taught in tlte liighest Eastern institutions. It is organized under the 
name of Ihe Pacific University, at Tualatin, O. T. 

The State of Tennessee has ordered a geological survey of its ter- 
ritory, and appointed to the work Prof. J. M. Safford, of Cumberland 
University, Tennessee. Prof. S. ia well prepared for his duties, and 
his final reports will beyond doubt prove both valuable and honorable 
to the State and to Science. 

Dr. William Kitchell, of Newark, Secretary of the New Jersey 
Natural History Society, has received the appointment of Superin- 
tendent of the Geological Survey authorized by a recent act of the 
Legislature of that State. Mr. Henry Wurtz has also received the 
appointment of chemist and mineralogist to the survey. The work 
has been entered upon and vigorously prosecuted during the past 
season. 

Tlie geological survey of Illinois, under Dr. Nonfood, has revealed 
nuraerooH localities of marble of g-reat beauty and value. Among 
these is a variegated variety, suitable for any description of in-door 
and ornamental work, as mantels, table-tops, &.C. It ia from Southern 
Illinois, and will compare favorably with moat of iJie imported marbleg 
used for such purposes. It resembles most nearly some varieties of 
Egyptian marble. A beautiful Oolitic marble, from Hardin county, re- 
ceives B line polish, and appears to be harder and better able to stand 
the effects of the weather, than a siniilar rock from St, Genevieve, 
Missouri, which has been used to some e.xtent in St, Louis. Tha 
structure of this rock is as curious as the wrought samples are beau- 
tiful. In Pike county a variety of marble conglomerate, resembling 
the " Potomac " marble of which tlio pillars in the Capitol at Wash- 
ington are constructed, nlso occurs abundantly, 

In t!ie United States, great additions to the fossil botany of the 
carboniferous formation have been made by Dr. Neivberry, of Cleve- 
land, Ohio. A severe loss to science in this department was sustained 
in the death of Mr. Teschmacher, of Boston, who had done much 
towards elucidating the question as to tlie character of the plouia 
comprising the mass of the anthracite and bituminous coals. 

A new work on American Geology, with full illustrations of the 
characteristic American fossils, with an atlas and geolofficnl map of 
lie United States, has been commenced by tiiat veteran in science, 
Dr. Ebenezer Emmons, of Albany, N. Y. The first number only has 
as yet been published. The work is to be exclusivply American in 
all its illuBtralions and descriptive fossils. This work merits, and' 
from the ability and known attainments of the author will doubtless 
of all interested in geological progress. 
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Within the past few years great attention has been bestowed 
in the United States upon the study of the microscope, and its 
application to anatomy, physiology and pathology. " Most of the 
young physicians," says Dr. Holmes, of Boston, in a late communica- 
tion to the Boston Medical Journal, "who complete their studies 
in Europe bring home a * Natchet ' or an * Oberhauser,' and a certain 
amount of skill in handling it, which they find abundant leisure to 
improve in the early times of their practice. 

" There are now many good instruments among us in the hands of 
those who know how to use them, and many of the highest excel- 
lence. Our microscopists are beginning to be known somewhat be- 
yond their own immediate circle. Dr. Dalton and the late Dr. 
Burnett have been honored by two of the four prizes conferred by the 
American Medical Association for essays based in great part wholly 
on microscopic investigations. Other observers are at work, who will 
be heard from in due season ; and it would not be surprising to find, 
in ten years from this time, that there were more microscopists in 
America than in Europe. In the mean time attention has been drawn 
in this country to the art of making the instruments upon which so 
many departments of medical science are more or less dependent. 
Mr. Spencer's labors and triumphs are well known." 

Mr. Alvan Clark, of Boston, and Mr. J. B. Allen, of Enfield, have 
mlso constructed instruments which compare favorably with the best 
of imported glasses of similar power. Thus there is growing up 
amongst us a market for micrpscopes and all that belongs to the 
microscopiQ art, and skill which has. never failed to show itself when- 
ever it has been called for will find a new channel in providing for 
this want 

The art of minute injection, and the preparation of objects for 
microscopical preparations, has been until of late very little practised 
in this country. Specimens of great beauty have been prepared by 
Dr. John Neil, of Philadelphia ; and Dr. Durkee, of Boston, has also 
succeeded, after many trials, in acquiring, to a great extent, the skill 
which is almost confined to a few persons abroad, who make a business 
of preparing objects for microscopists. 

" The microscope," says the author above referred to, " is of all ■ 
philosophical instruments the most unfailing and untiring companion. 
The astronomer tells us that hardly more than a dozen nights in a 
year are adapted to his observations. He must watch all night, ex- 
posed to cold and damp, surrounded by costly and cumbrous ma- 
chinery. The microscopist sits down at his fireside or his window 
with a little instrument before him, a mere toy to look at — a giant 
mightier than the slave of the lamp or the ring in its power of trans- 
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rurmaLioti. All that he wishes to observe upon Nature ia ready to 
furnish bim. Nothing is too precious or rare for him to covet ; he 
wishes bnt a mere speck, a particle, sach as the Koh-i-noor could spare 
hiui. Nothing' is repulsive, examineit in ita infinitesimal shape. 
The disease which infected the wards of a hospital docs not betray 
itself in the narrow apartment nliere he studies all its intimate 
details. He may study and work until practice comes and takes bim 
off his feet and floats him away into a world of other cares and duties, 
and, year after year, every day will bring Jiim something new 
to esamine. 1 will say nothing of the utility, even the necessity, of 
the microscope to the practical physician and the surgeon. As a 
mere illustrative companion to scientific study, as a mere intelligent 
plaything, it ia the most precious gift to all who love to look at the 
universe as its inner life is revealed to the senses." 

In a recent sitting of the Nntural History Society of Bonn, M. 
Von Siebald, an eminent naturalist, read an interesting paper "on 
the State of the Natural Sciences amongst the Japanese." Their 
knowledge of tliese sciences is much more extensive and profound 
thim is supposed in Western Europe. They possess a great many 
learned treatises thereupon, and an admirable geological map of their 
island by Buntsjo. They ore well acquainted with the systems of 
European naturalists, and have translations of the more important of 
their works. They have a botanical dictionary, in which an account 
is given of not fewer than 5,300 objects, and it is embellished with a 
vast number of well-executed engrayings. The flora of their own 
island ia admirably described in a work by the imperial physicinn, 
Pasuragawa. 

The practicability of inter-oceanic communication by the construc- 
tion of a sliip-cunal across the Isthmus of Darien, between Caledonia 
Bay, on the Caribbean Sea, and the Gulf of San Miguel, on the Pa- 
cific, has long been a subject of much speculation and controversy 
among men of science and learning. The magnitude of the work 
and wonderful influence which its successful accomplishment might 
exert upon the commerce of the world, and more especially upon the 
intercourse between our Atlantic and Pacific possessions, induced 
*the United States government to despatch Lieut. Strain, U. S. N., on 
a tour of exploration, accompanied by a party of officers, engineers 
and civilians. The expedition arrived at Port Eacocean, Caledonia 
Bay, in January, 1854, and proceeded at once to the discharge of the 
duty assigned. The majority of the members of the expedition suc- 
ceeded in crossing the Isthmus and returning, aller enduring great 
hardships and sufferings. A few of the parly, unable to bear up un- 
, der tlio fatigue, expired on the way. The opinion arrived at by 
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Lieat Strain is, that the woi^ is totally impracticable, and his report is 
considered as settling the question forever. 

The retarn of Dr. Rae, from an expedition despatched by the Hud- 
son Bay Company in search of Sir John Franklin, has furnished con- 
elosive evidence respecting the fate of the lost navigator and his gal- 
lant companions — evidence that leads to the conviction that the end 
of these hapless adventurers was of the most horrible description. 
As told by Dr. Rac, it would appear that he fell in with some Esqui- 
maux in Pelly Bay, who possessed many small relics of the exploring 
party of the Erebus and Terror — watches, silver spoons, telescopes, 
and other things ; and the account they gave of how and where they 
found these relics was to the following effect: — In the spring of 
1850, about forty of the ships' companies were seen by some Es- 
quimaux — not Dr. Rae's informants — on the ice near the north shore 
of King William's Land. They were going south, and dragging a 
boat with them over the ice. They looked worn and emaciated ; they 
signed to the natives that their ships had been crushed by the ice, 
that they were short of food, and were then in search of deer. The 
natives sold them a small seal, and they went their way — to be seen 
no more alive. Later on in the year, but before the breaking of the 
ice, the Esquimaux again came on their encampment, but not a single 
soul waa living. The story was, however, plainly pictured to their 
eyes. Thirty bodies were found, some partly buried ; some in the 
tents where they had died ; some under the boat which they had over- 
tamed to form a shelter. They had all perished of starvation, and it 
was thought that some of the survivors had been driven in the ex- 
tremity of hunger to the last act of maddened human beings. 

Such IS the dismal story told to Dr. Rae by the Esquimaux, by way 
of accounting for their possession of the watches, plate, spoons, and 
other things. 

The Secretary of War, in his recent report to Congress, adverts to, 
and succinctly describes, the improvements which have been made of 
late in muskets and rifles. He says, *' Though our arms have, here- 
tofore been considered the best in use, recent inventions in Europe 
have produced changes in small arms which are now being used in 
war, with such important results as have caused them to be noticed 
among the remarkable incidents of battles, and indicate that material 
modifications will be made in the future armament of troops. The 
superiority of the grooved or rifle barrel and elongated ball, in range 
and accuracy of fire, has long been known ; yet the difficulty of load- 
ing this weapon has hitherto, for most military purposes, counter- 
balanced its advantages. To overcome this difficulty, two methods 
have been proposed. The ficst, by loading the piece at the breech, 
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^H bag been Tor some time in uae, but has defeicLa which all the ingenaitj 

^H expended on it has failed to entirely overcome. The second method, " 

^H which huB produced the important results above indicated, is to use an 

^1 oblong biill of such diameter as to be readily introduced into the 

^H piece, but which allerwards is expanded so as to fill the caliber. 

^F This was at first done by providing' a rest or support at the junctioi 

of tlie chamber witli the bore, aa in Capt, Delvigiie's method, or by 

means of a, solid pillar in the axis of the barrel, upon which the 

ball rested and was expanded by blows from a heavy rammet 

>This was tlie plan of Col. Thomenin, of the French army, and L 
known as the system ' li la %e,' which has been extensively used 
in their service. The same object was subsequently attained b 
sorting into the rear part of the ball a conical iron cup, which, being 
driven into the lead by the explosion of tlie charge, acted SiS a wedge 
to expand the ball. This is the plan known by the name of its in 
ventor, Capt. Mini*:, of the French army. Still more recently ii 
England the ball has been improved so aa to expand by the force of 

■ powder alone, without the aid of the cup. This is known a 
Pritchell ball, having been brought into uae by Mr. Pritchell, a 
maker of London. This idea also had been suggested by Capt. 
Delvigne. My attention being drawn to the subject, I directed e 
perimenta to be made by the Ordnance Department, both aa to tha 
proper shape of the ball, and the best mode of grooving the barrel. 
In the course of these trials some important conclusions were reached, 
agreeing, as was afterwards ascertained, with the results of the 
vestigations then making in Europe. Altliough our experiments have 
been confined to our service rifle, and are yet incomplete, tiiey c 
firm tlie great superiority claimed for tliis invention abroad. They 
show that the new weapon, while it can be loaded as readily as 
the ordinary mushet, is at least equally effective at three t 
distance ; and the foreign e:tperiments indicate a still greater 
superiority of the new arms. These results render it almost certain 
that smooth-bored arms will be superseded as a military weapon." 

The obituary of lKi4 includes the names of many distinguished 
in science, whose loss will be severely felt — Melloni, Edward 
Forbes, Prof. Jameson, Prof. Petersen, of Altona, the succe 
Schumacher, Dr. Newport, Waldo I. Burnett. The last of the year 
brings intelligence of the death of that intrepid African traveller. Dr. 
Barth, who has fallen a victim to the climate near Timbuctoo. 
Overwey, his companion, it will be remembered, died in 1853. The 
Bcheme of Central African exploration seems likely to terminate aa 
fatally aa that of exploration in the polar regions. Man is forbidden 
o reach that inhospitable limit of the earth's surface. 
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IMPROVEMENTS IN NAVIGATION. 

DimrNG the past year, the British Government, acting under the sug- 
gestions of the British Association and the Royal Society, have organized 
a department for the collection of statistics, publication of charts, &c. &c., 
substantially on the plan originated and carried out by Lieutenant Maury, 
of the United States National Observatory. 

This department has been placed in charge of Captain Fitzroy, who at 
the last meeting of the British Association, furnished the following com- 
munication relative to this subject. 

The maritime commerce of nations having spread over the world to an 
unprecedented extent, and competition having arrived at such a point that 
the value of cargoes and the profits of enterprise depend more than ever 
on the length and nature of voyages, it has become a question of the 
greatest importance to determine the best tracks for ships to follow, in order 
to make the quickest as well as the safest passages. The employment of 
steamers in such numbers, the general endeavor to keep as near the direct 
line between two places (the arc of a great circle) as the intervening land, 
currents, and winds will allow, and the improvements in navigation, now 
so prevalent, have caused a demand for more precise and readily available 
information respecting all frequented parts of the oceans. Not only is 
greater accuracy of detail required, but much more concentration and 
■irangement of very valuable, though now scattered, information. Be- 
sides which, instrumental errors have vitiated too many results, and have 
prevented the greater portion of the meteorological observations hitherto 
BBade at sea from being considered better than approximations. <*Itis 
one of the chief points of a seaman's duty/' said the well-known Basil 
2 
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Ha]l, " to know where to And a fair wind, and wiiere to full in with a fa- 
Torable current; " but wltli the means at present accessible, the knowledge 
of Buch matters can only be acquired by yeara of toil and actual experi- 
ence, cieepting only in the greater thoroughfares of the ooeanH, which are 
well known. Wind and current oliarta hare been published of late years, 
cliiefly based on the great work of the "United States Govemment, at tha 
Buggestion of, and superintended by, Lieutenant Maury ; and by atody' 
ing auch chnrts and directions, naTigatora have been enabled to shorten 
their pafflagca materiallyi in many cases as much as one-fourth, in sc 
one-thiid of the distance or time previously employed. Much had beeo 
collected and written about the winds and currents by Kennell, Capper, 
Eeid, HedGeld, Thorn, Piddington, and others ; but general attention was 
not attracted to the subject, however important to a maritime country, till 
the publication of Lieutenant Maury's adraiiable obaervationB. Euconr- j 
Biged by the practical results obtained, and induced by the jnst arguments n 
of that Dificer, the principal maritime powers sent duly qualified persons 
to assist at a conference held at Bruaaels, last year, an the subject of me- 
teorology at sea. The report of that conference was laid before Parliament, 
and the llrst direct result of it was a vote of money for the purchase of 
inatruments and the discussion of observations. All the valuable meteoro- 
logical data which have been collected at the Admiralty, and all that can 
be obtained elsewhere, will be tabulated and discussed in this new depart- M 
tnont of the Board of Trade, in addition to the continually accruing and 1 
more exact data to be furnishod in future. I 

A very large numbBr of ships, chiefty American, are now engaged in [ 
observfttlam, stimulated by the advice, and aided by the documents ta i 
liberally furnished by the United Btates govemment, at the instance of I 
Lieutenant Maury, whose labors have been incessant. | 

Not only does that government offer directions and charts, gratia, to 
American ships, but also to those of our nation, in accordauce with certain 
emy and just conditions. 

In this country, the govemment, through the Board of Trade, will sup- 
ply a certain number of ships which arc going on distant voyages with 
"abstract logs," [or -meteorological registers) and iuatrumeuts, gratia, in 
order to assist eifectively in carrying oat this important national under- ' 

In ths preface to a late edition of Johnston's Wind and Current Charts, 
published last June, at Edinburgh, Dr, Buist says : " It has been shown 
that Lieutenant Maury's charts and sailing directions liave shortened the 
yoyages of American sliips by about a third. If the voyages of those to 
and from India were shortened by no more than a tenth, it would se- 
cure a saving, in freightage alone, of 230,D0af annually. Estimating the 
Ireighta of vessels trading from Europe widi distant ports at 20,OUD,OO0i 
a year, a saving of a tenth would be about 2,000,0002; and every day 
that is lost in bringing the arrangements for the occompliahment of this 
into operation occasions a sacrifice to the shipping interest of about (>,000f, , 
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-without taking any account of the war navies of the world. It is obvious 
that, by making a passage in less time, there is not only a saving of ex- 
pense to the merchant, the shipowner, and the insurer, but a great diminu- 
tion of the risk from fatal maladies, as, instead of losing time, if not lives, 
in unhealthy localities, heavy rains, or calms with oppressive heat, a ship 
properly navigated may be speeding on her way under favorable circum- 
stances. There is no reason of any insuperable nature why every part of 
the sea should not be known as well as the land, if not infteed better 
than the land, generally speaking, because more accessible and less varied 
in character. Changes in the atmosphere, over the, ocean as well as on 
the land, are so intimately connected with electrical agency,) of coiirse in- 
cluding magnetism,) that all seamen are interested by such matters, and 
the facts which they register become valuable to philosophers. Meteoro- 
logical information collected at the Board of Trade will be discussed with 
the twofold object in view — of aiding navigators, or making navigation 
easier, as well as more certain, and amassing a collection of accurate and 
well-digested observations for the future use of men of science. As soon 
as the estimate for meteorological expenses had passed, steps were taken 
to organize a new branch department at the Board of Trade. On the first 
of August, Captain Fitzroy was appointed to execute the duties of this 
new office, referring to Dr. Lyon Playfair, of the Department of Science 
and Art, and to Admiral Beechey, of the Marine Department, for such 
assistance as they could render. As soon as registers and instruments are 
ready, and an office prepared, Captain Fitzroy will be assisted by four or 
five persons, whose duties he will superintend. It is expected that several 
ships will be supplied with * abstract logs ' (meteorological registers) and 
instruments in October, and that the office will be in full work next No- 
vember. The admiralty have ordered all the records in the Hydrographi- 
cal Office to be placed at the disposal of the Board of Trade for a sufficient 
time. All other documents to which government has access will be simi- 
larly available ; and the archives of the India House may likewise be 
searched. There will be no want of materials, though not such as would 
have been obtained by using better instruments on a systematic plan. 
Captain Fitzroy ventures to think that the documents hitherto published 
by Lieutenant Maury present too much detail to the seaman's eye ; that 
they have not been adequately condensed ; and therefore are not, practi- 
cally, so useful as is generally supposed. His Instructions, or Sailing 
Directions, (the real condensed results of his elaborate and indefatigable 
researches,) have effected the actual benefits obtained by mariners. Re- 
flecting on this evil, which increasing information would not tend to 
diminish, Captain Fitzroy proposes to collect all data, reduced and meaned, 
(or averaged,) in a number of conveniently arranged tabular books, from 
which, at a subsequent period, diagrams, charts, and * meteorological dic- 
tionaries,' or records, will be compiled, so that by turning to the latitude 
and longitude, all information about that locality may be obtained at 
onoe, and distinctly." 
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IMP20VEMENTS IS SHIPS AND STEABIEHS. 

During the past jeac a stBam-Teasel, inTolviiig lome new prindples of 
canHtructioii, has been built in Sccdand, to be uaed in deep-sea fisMng, 
The vessel is 100 feet long, with enginee of thirtj-horaG power. Externally 
there is nothing to distinguish it from a sailing Teasel, except the presence, 
on each siie of the hull, of a curved pipe 10 inches in diameter, termed a 
"nozzle," comraujiicating with a water-tight iron case inside. In the 
bottom of the vessel aje apertures admitting the water into the water-tight 
case with a horizanlol wheel fiied oq a crank-shaft attached by piston- 
rods to the engine, and on the steam being applied, the water-wheel 
revolves with velocity, and the water is discharged by the nozzles on 
esch side of the vessel. These form the only propelling power, and Qie 
invention is remarkable for its simplicity and effect. These noiiles also 
are of service in navigating the vessel, which, according to the angle of 
depression or eleVBtion, tuma in any direction, or stops alt^ether, even 
with the engines working at full pO'Wer. Although capacity rather than 
speed WHS studied in tlie construction of the vessel, it easily attitined 
1 1 knots an hour. Economy of fuel, freedom from vifiration, light draught, 
and a high rate of speed, are among the advantages of the invention. The 
vessel is being BChooner- rigged, and when fitted with boats and fishing 
gear, it will proceed to the hshing-ground in the Firth of Forth, and by 
lowering the boats and crews, will be able to conduct the fishing operatiouB 
with safety and celerity. 

A new propeller, called the "Brandon," boa recently been bnUt at 
Giaigow, Scoljand, which is fitted with engines of a somewhat novel and 
peculiar construction. The Brandon has four engines, oil double-acting, 
and standing in a vertical position at cousiderable distances apart in a 
massive framing of cast-iron. In the forward pair tlie port engine receives 
the fresh steam from the boiler and diecharges it into the starboard and 
Iw^w one, while in tlie after pair this arrangement is reversed, and the 
starboard is the smaller or high-pressure cylinder. The two Hlarboard 
engines are connected to crauks keyed at right angles on the ends of a 
Btont shaft lying horizontally fore and aft overhead. The port engines are 
connected to a aimilur shaft, and each of these shafts carry large wheels 
nearly opposite each other with wooden coga, which mesh into a smaller 
pinion on the propeller shaft below. The steam is admitted, into the smaller 
cylinders at a pressure of about 20 pounds above that of the atmosphere, 
and expanding by the lap of the valve merely diminishes ita pressure to 
about 15 when the stroke is completed, at which time the valve opens, 
admitting the steam to the same end of the corresponding low-pressure 
engine, then on the apposite centre. Tliis second engine is designed to 
espaad the steam to as low a pressure as is economically practicable, the 
stroke of piston in all the eugines being three feet and the diameter of the 
high-pressure 41, while that of the low-pressure is Bi inches. The ratio 
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of the capacities of the high and low-pressure cylinders heing about as one 
to two and a half, the steam may be supposed to be finally expanded in 
about that ratio, and the effect of each pair is theoretically equal to that 
of a single cylinder of 76 inches diameter, in which the steam is cut off at 
two-fifths of the stroke and expanded through the remainder. There are 
two Tertical air-pumps, one on each side, worked by eccentrics on the 
upper shafts. There are many details of considerable novelty, among 
which may be mentioned a set of small valves or cocks suitably connected 
for working, or rather for ," warming " the engines by hand. 

The immense steamship contracted for by the Eastern Steam Navigation 
Company (England) is in the course of completion, by Mr. Scott KusseU. 
The extreme length on main deck will be 700 feet, being 430 feet longer 
than the Himalaya steamer ; extreme length of keel, 680 feet ; extreme 
breadth of beam, 83 feet ; depth of hold, (forming four decks,) 58 feet ; 
length of principal saloon, 80 feet; height of ditto, 15 feet; tonnage, 
10,000, or builders' measurement, 22,000 tons ; stowage for coals, 10,000 
tons; stowage for cargo, 5,000 tons; 500 first-class cabins, with ample 
space for second and third-class passengers, besides troops, etc., while her 
screw and paddle engines will be of the aggregate nominal power of 2,800 
horse. She will also carry an immense quantity of sail. The principle of 
construction, as designed by Mr. Brunei, will be similar to that of the tube 
of the Britannia Bridge. Her bottom, decks, and sides are to be double, 
and of a cellular form, with two feet six inches between. She will have 
fourteen water-tight compartments, also two divisional bulk-heads running 
her whole length. The great length of the ship, it is contended, according 
to aU present experience, will enable her to pass through the water at a 
greater velocity, with a similar power in proportion to her tonnage, than 
ordinary vessels" now require to make ten knots an hour, and that speed is, 
in fact, another result of great size. The immense proportions will admit 
of carrying sufficient fuel to accomplish a voyage round the world. 

The largest ocean steamships (says the Sailors* Magazine) now plying 
on the Atlantic, bear precisely the proportions in length, breadth, and 
depth, that are recorded concerning Noah's Ark. The dimensions of the 
Atlantic steamers are : length, 322 feet ; breadth of beam, 50 feet ; depth, 
28i feet. The dimensions of the Ark were : length, 300 cubits ; breadth, 
60 cubits ; depth, 30 cubits. The Ark, therefore, was nearly t'wice the 
size, in length and breadth, of these vessels, the cubit being twenty-two 
inches ; both had upper, lower, and middle stories. After all the equip- 
ments of forty-two centuries, which have elapsed since the Deluge, the 
ship-builders have to return to the model afforded by Noah's Ark. 

At the last meeting of the British Association, Mr. Scott BusseU gave 
a lecture upon the progress of naval architecture and steam navigation, 
including a notice of the large ship of the Eastern Steam Navigation 
Company. It was mainly in respect to speed that the great improvements 
in the li^ twenty years had been made. Within that time the principle 
and the means of gaining speed had become definitely known, and this 
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Aeaocmtion had had a great deal to do with the eatablishment of that 
principle, which oonaisted mainly in the particular formation o£ the water 
lines of the veaaeU The old ships hud a round, bluff, duck's-breast how, 
with a sloping nacTow Btein. At length the ides was arrived at of making a 
boat with a how, the water lines of which should oorreapond with the wave 
of the sea itself, which should gentlj' and gradually divide the particleg of 
water, which would then give a quiet and easy passage to the vessel enter- 
ing, whether propelled by steam or by sails, without resisting their progress, 
and heaping a mound of water before the bows, as in the case of the old 
bluff, round-built vessels. It seemed now tn be universally admitted, in 
Europe and in America, that if a ship-huilder wanted to have a very easy 
and fast-goiog ship, he must give her bow, not the round convex line 
formerljr adopted, hut a fine, long, hollow line, such as the meeting might 
obserra for themselves in all the recently-built Tessels. Praotioal men, 
when they desired to build a fast ship, saw that they must now no longer 
use the convex water line, but they must build with s hollow water line 
at the bow, and in this consisted the great revolution which had token 
place during the last twenty years. Whereas formerly the broadest part, 
.of the vessel was only a third part from the how, the hioadest part was 
now nearer to the stern than to the bow in the proportion of two to three, 
GO that the shape of the ahip under the water was very nearly reversed. 
The ship out of the water might remain very nearly the same, but where 
she cut tlie water, the lines were as he had described. It was on this 
principle that American clipper ships and English ships which happened 
to be very fast were huilt, and upon which he would say, without fear of 
contradiction, every vessel, to gain any tUiig like sixteen miles an hour, 
must he huilt. Now, tliere was, in addition to this, another very import- 
ant principle which had been discovered. That was the virtue of the 
length. It used to he a dogma in tie time of his pup'dage, that no steam- 
boat could ever, by any possibility, go faster thpii nine statute miles an hour. 
He was bom aud bred in that belief. Nine statute miles an hour was the 
Creed of his instructor in ship-hxiilding. At that time they had very short 
Teasels, and they endeavored, by putting enormous power in them, to 
oompel them to go through the water, whether they would or not. He 
remembered being present at the trial trip of a yeaael out of which ha d 
been taken lifty-horse power engines, aiid engines of seventy-hoTse power 
substituted. It was a most extraordinary fact, that she only gained some- 
thing like a quarter of a knot an hour by that enormous addition to her 
power and fuel, because she ha^ not sufficient length to go by any force at 
a high speed [ and the more ahe was driven tlirough the water, the greater 
was Oie resistance mode by the water which she raised before her. The 
principle was osuertaiucdi ttrnt if you wanted the particles of water to go 
out of the way of the vessel when going very fast, you must give the 
particles more time to do so. Now, this might appear a contradiction in 
terms, but the fiiater the veasol was to go tlurough the water, the more time 
must he allowed to the particles oC water to give way, I[ was found that 
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it was more easy to push a vessel with an elongated body through the 
water, at great speed, than the short vessels which had been in use. This 
was reduced to a regular principle, the result of which was, that it was now 
certain that 24 feet of length in the entrance lines of a vessel would give 
eight miles an hour easily ; to go at sixteen miles an hour, the entrance 
Hnes should be nearly 96 feet long. To give twenty -four miles an hour, 
the entrance should be 216 feet long ; so that they could not expect to get 
twenty-four miles an hour until they had made up their minds to build 
ships something like 400 feet long. From all the experiments he had 
made, and had seen made, these facts were imdoubted. The clipper 
ships and fast steamers had lengthened their bow-lines until they had 
got the necessary length for speed; and if those present looked at any 
vessel which had got the reputation of going sixteen miles an hour, 
he believed they would find that to be the fact. Indeed, he did not 
believe there was in existence a vessel shorter than one himdred and 
eighty feet which could go sixteen miles an hour ; and if there were 
any such vessel forced to go more than sixteen miles, it was an expen- 
diture of power which was perfectly preposterous. They would there- 
fore perceive why such a large vessel as the Himalaya had such great 
speed. The Himalaya had a length of three hundred and fifty feet, and 
should have the greatest speed for the smallest power of any merchant 
vessel hitherto. If, in like manner, they looked at the large clipper ships 
of two thousand and three thousand tons burden now built, they would 
find that the principle was taken advantage of, and that their bows were 
elongated to a great length. But what else was being done ? The owners 
of the clipper ships were finding out that, by the lengthening of the bow 
and making the lines more hollow, they could reduce the sails and spars, 
and yet preserve their speed, finding that the ships could now do in the 
water what force of canvas could never alone accomplish. Like every 
truth, the shape of a vessel had been long since found out and lost again. 
The old London wherry was built as perfectly upon the lines he had 
described as if it had been mathematically constructed upon them. In 
India the boats were made precisely upon that form, and they were the 
fastest boats in the world, as a class. The Turkish caiques had the same 
shape, and they were very fine vessels. In Spain they had arrived by some 
means at a form not very different, and throughout the whole of the last 
war the Spanish vessels were the best vessels, and the best England took. 
The smugglers, because they risked their necks upon the speed of their 
ships, quickly found out what shape was best, and some of the most 
beautiful ships that ever came into our possession in that way were built 
in that form. The Americans had made very early an experiment of the 
kind in steamboats. They lengthened their steamers at a very early period, 
and they now generally built upon this plan and with the hollow lines. 
They had done wonders in this way, ^nd he believed in England wonders 
were also being done. It was not easy to carry the elongating of the 
vessels much further in wooden ships, because they coidd not get timber 
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large enough, and it woa impoBsible to make it Btioug enough by joining i 
but he belieyed Professor Fairbaim had diHCOTercd the means of joining 
. iron so as to mnke it equal in strength to solid metal. Haling alluded to 
the boilding of the Great Western, and Bubsequentlj of the Great Britain, 
and the prophetic doubts expressed at first regarding the fate of each, the 
speaker proceeded to describe the great vessel now being built b j him upon 
the 'JThamea, for the Eaatern Steam Navigation Company, to trade with 
India and Australia. He showed how the difficulty of carrying coals, sod 
having to aljip for them and buy them at high rated at St. Tincent and the 
Cape of Good Hope, and soraedmea the Mauritiua, created such an erpeosfl 
that no freights could cover ; he showed how it became necessary to con- 
struct a vessel large enough to carry her own coals all the way. When, 
therefore, he told them that the vessel being constructed was expected to 
make the voyage to Australia in 30 days, carrying a sufficient freighli 
with 600 first-doss and 1,000 second-cloas passengers, having three large 
tiers of decks, eight feet each in height,— that she was 675 feet long, 83 
feet beam, 60 feet deep, — when he told them that he had just measured 
St. George's Hall, and found Ihat it would not fairly represent this 
ship, being only 109 feet instead of G75 feet long, — that up to the top of 
the haU it was only 82 feel high, ajid up to the spring of the arch about 
the height of the ship,— that tlie breadth of St. George's HaU was only 
T7 feet, being sii feet narrower than the hold of the ship, — it would give 
them the nearest approximation he could convey to the size of the TesseL 
Ml. Russell concluded by a prodictton, in eloquent tenns, of the gloiioua 
effects to civilization which would ensue from the noble rivalry existing 
at present among individuals and nations in the odi-ancoment of science. 
In reply to a question oflerwards put to him, he stated that the huge ves- 
sel which he had described would draw twenty feet when light, and thirty 
feet loaded. 

Mr. Faiibaim had no hesitation, judging from the dra^vings he had aeen, 
and &om the principle of the ve^el, in saying, that she would be perfectly 
suitable, strong, and calculated to carry out the object for which she vas 
designed. When they were able to construct the Britannia Bridge, 460 
feet long, without any support iii the middle, and could run a train 
through it, there could he no douhl that such a vessel as had been de- 
wribed could carry the weight and resist the opposition necessary. 

fisher's VENETIAN SCREW-PBOPELLEK. 

The ohject of this propeller is to prevent the tetardatian which occurs in 
an ordinary Bcrew-propcller, by the tendency to produce a vacuum at the 
back of the blades of the propeller. To effwit this, Mr. Fisher makes slits 
n the blades to allow the water to pass throi^h, and thus to supply the 
place of the fluid whicli is drawn backward as the screw turns round, 
~' "'.ta give the propeller somewhat the appearance of a VenetiBn blind, 
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and hence its name. Mr. Grantham said the propeller had been tried in 
the Birkenhead Docks with good effect. — Proc. British Association, 

Cunningham's plan for keeping topsails. 

This plan consists of an arrangement by which the yard-arm is made to 
turn round as it is lowered by a pulley fixed to the mast, and the slit in 
the centre of the sail through which the rope passes, to effect that move- 
ment of the yard-arm, is closed by a sail-cloth valve that preserves the 
action of the sail intact. 

APPLICATION OF THE SCREW-PROPELLER TO SHIPS OF WAR. 

The following extract from a report to the Secretary of the Navy, by 
Lieutenant Walker, on the applicability of the screw-propeller to existing 
ships, will be found interesting : — 

One of the most interesting and important subjects to which I directed 
my attention while abroad, was the results of the trials that have been 
made in France to test the applicablity of the screw-propeller to ships of 
war of the largest class. Many of these results have not yet been publicly 
made known, and I found many obstacles in the way of a thorough inves- 
tigation of the subject. The officials to whom I applied fof information, 
with a great deal of outward politeness and apparent readiness to oblige, 
were evidently indisposed to afford an officer of a foreign service all the 
desirable means of becoming acquainted with improvements from which 
they hoped to reap advantages. I succeeded, however, in obtaining some 
reliable information upon this important subject, and now subjoin the 
results of my investigations ; but I think it necessary to remark that more 
extensive personal examination and observation, both in France and Eng- 
land, than I was permitted to make, is necessary, in order to enable the 
department to judge of the eventual success of the experiments in both 
countries. 

The French have afloat eight ships-of-the-line» five of which have 
already been fitted with propellers, and the remaining three are now 
receiving their machinery. Of these, the Charlemagne, the Napoleon, 
and the Montebello have been at sea, and have performed so well that the 
most sanguine hopes are entertained that the adaptation of the screw to 
ships- of- the-line will vastly increase the effective force of their navy. 

The Napoleon is the only one of these ships constructed especially for a 
propeller. Her dimensions are as follows : — 

Feet. Inches, 

Lnnirth. extremo, 262 6 

At load line, 234 

Beam, 53 

Height between decks 6 8 

Height of lower port still above water line, 7 2 

Depth of hold 26 9 

Diameter of cylinder, ^ • 

Length of stroke, ,^ ' 

Diameter of propeller, . . 19 

2» 



I 

I 
I 



34 ASSUAL OF SCIEN'TIPIC DISCOVERY, 

She U auppKed with eight boilsrs, eaoli haying five fumttces ; and at 
full apeed, which is about twelve knots, coiisumea one hundred and two 
tons of coal per diem. 

The boilers and mnehinefy take in the length of the hold, 82 feet, which, 
for a nominal power of nno thouaaad horse, is conEidered exccBBive. 

The results of the trial of the Napoleon have Buffidently establiahedflie 
feet of the praoticabaity of so adapting a propellet to a ship of the largcat 
cIbbs as to insure great speed, and form a most effective man-of-war, far eer- 
tsin pnrposea and in certain situBtions ; hut when the great weight of the 
engines and oool is considered, and the great space they neocsanrily occupy 
in the vessel, (thereby diminishing the stowage of provisions and wftter,) 
and when we further reflect that after the coal is eipended the ninety-gua 
ship has only the spcirs anl sails of a sixty-gun ship to rely upon, we us 
forced to the oonolusiou that, however useful such a vessel may be for 
■hort paaaagea, and in those seas where her supply of coal and proviaiong 
may be constantly replenished, yet that her sphere of action must be very 
limited, and that she could not be relied upon for the long cruises and 
various service on which an ordinary line-of-battle-ship is employed. 

A ship conBtrnclcd on the model of the Napoleon, for the soke of gain- 
ing a speed of ten or twelve knots per hour for the distance of about 2,400 
miles, is compelled to sacrifice a great part of her efficiency in several 
other moat important parldculiirs. 

In time of war, at short distances from port, for the defence of harbors 
and bays or the Florida Clmnucl, and for the general purpose of defending 
B coast, to force a blockade, or for the sjieedy transport of troops to an 
adjacent territory, such a vessel would undoubtedly be a moat valuable 
acquisition to our nsTy ; but her employment must necessarily be confined 
to such sitllations and circumstauces, for should she be unlucky enough 
to fall in with a hostile squadron with her coal expended, or with her 
machinery rendered useless by any of the numerous aecidenis to which 
steam machinery ia constantly eiposed, with her comparatively light rig 
and her want of stability, the consequence of losing bo great a weight of 
coal, she would prove any thing but a formidable antagonist ,- and it ii 
much to be feared that she tvould bo compelled to strilco to any vessd of 
her class that should attack her. 

In France and England the question of adapting propellers to their men- 
of-war already existing, particularly to line- of- battle-ships, has excited 
the deepest interest, and has been discussed in all its bearings, In both 
countries great efforts have been made to ascertain how this adaptation 
could be effected at the least expense, without injury to the sailing quali- 
ties and capacities of the ships, and to discover tho best general plan for 
the necessary alterations. 

After a. aeries of the most careful trials, made at the naval station of 
Eochefort, it was found that there were insurmountable objeodons to 
placing an engine of six hundred and fifty-hone power on board a hun- 
dred gun-shjp. It was then determincil to try the experiment with the 
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Austerlitz, a ship-of-the-line of the same class, then on the stocks at Cher- 
bourg ; but after the maturest consideration, the constructors and engineers 
were compelled to decide that this could not be done under any reasonable 
conditions ; that it would be necessary to cut her in two and lengthen her 
floor ; that her stem must be taken down and rebuilt ; and that, after all, 
these great and expensive alterations promised no satisfactory result. 

In consequence of the unfavorable report of the officers upon this sub- 
ject, the minister of marine directed that an engine of five hundred>horse 
power should be substituted for that of six hundred and fifty-horse power, 
which it had been intended to place on board the Austerlitz, in order to 
ascertain if, with this less powerful engine, and without any reduction in 
her battery, spars, or other equipment, it was possible to attain a speed of 
not less than four and a half knots under steam. 

The attempt has been made to execute the order of the minister ; the 
stem of the ship has been entirely rebuilt, (with the addition of a " trunk " 
or "well,") at the cost of 400,000 francs, and on the 14th of September, 
1842, she was launched; but it was found quite impossible to comply with 
all his requirements in relation to the armament and equipment of the ship. 

I cannot, of course, give any very minute detail of those particiQars in 
which it was found necessary to deviate from the plan of the government, 
but I have ascertained that her battery has been reduced to eighty-eight 
guns ; that her munitions of war have been diminished one-fourth part ; 
that her spars and sails have been cut down to those of a sixty-gun ship ; 
that she cannot now stow more than one month's water and two months* 
provisions ; and that she has been so lightened by the removal of one 
hundred tons of ballast and eighteen tons of cables and anchors, as to 
render her stability under sail, after the consumption of her coal, higlily 
problematical. 

ON AN INSTRUMENT FOR TAKING SOUNDINGS. 

The following communication from the Philosophical MagazinCi (vi. 344,) 
is by F. Maxwell Lyte, Esq. 

I see, from what Dr. Scoresby has brought before the Association at 
Hull, that there seems to be some difficulty about obtaining correct sound- 
ings in places where the currents are strong and flow in different direc- 
tions at the different points of depth, causing the line to assume different 
curves in its descent ; and when it comes to be measured over, after the 
weight has reached the bottom and been haiiled up again, the measure- 
ment gives no approximate idea of the real depth. Now it is plain that 
this mensuration of the depth of water might be as well made by estimat- 
ing its vertical pressure, as, in measuring the height of mountains, we 
measure the barometical pressure of the air ; and so I would propose to do 
it by an instrument constructed as follows : — 

An accurately constructed tube of gun-metal or brass, or some metal 
not yery easily ooxrodible by salt water, has a glass tube fitted on to it on 
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the top, by a screw joint, and again on the top of the glass tube is fitted a 
strong" hollow copper ball by a similar screw joint. The lower tube, 
which we wiU call a, has a well-turned piston fitted to it, from which runs 
a rod which is only a trifle longer than the tube, a, and juBt enters the 
tube, bt when the piston is at its lowest point. A well-made spring is 
placed in the tube, a, above the piston, and the tube, a, being narrowed at 
the top so as just to admit the free passage of the rod, and the rod having 
a little button at its top the piston is kept at its lowest point by the spring, 
except when sufficient pressure is applied from below to compress the 
spring. The glass tube has a small ring fixed in it, just so as to stick at 
any point to which it is pushed, and the button at the top of the rod 
serves to push the ring straight, and the ring thus forms an index of the 
degree to which the spring has been compressed. The ball on the top 
serves as a mere reservoir of air to equalize the action of the apparatus as 
much as possible. The whole of this apparatus is enclosed in a wire cage, 
for the sake of protection from blows. To graduate this apparatus, I let 
it down in a known depth of water, say ten fathoms, and having observed 
the point to which the ring in the glass tube is pushed, and having marked 
this point off, the ball is to be unscrewed, and with a small ramrod the 
ring is to be pushed down till it rests on the top of the piston rod. The 
ball being replaced, the apparatus is sunk in twenty fathoms ; after a sim- 
ilar manner it is sunk in thirty, and next in forty fathoms. This will test 
the accuracy of the apparatus ; and the marks made on the glass tube, b, 
after each trial, will give a scale from which the whole tube may be grad- 
uated, even to thousands of fathoms, if the tube be long enough or the 
spring strong enough. I have been induced to make this communication 
on account of the great use which may be made of such an apparatus. 

SHOAL WATER INDICATOR. 

Mr. Edwards, of her Majesty's dock-yard, Pembroke, has recently pat- 
ented an invention which is to indicate when a vessel, under steam or can- 
vas, comes into water at any given depth. The apparatus is to be employed 
chiefly in fogs and at night time, and is intended to aflbrd a more certain 
means of ascertaining when the vessel employing it is nearing a coast or 
shoal, than is provided by the ordinary soundings. This invention con- 
sists of a copper or iron rod, about three-fourths of an inch in diameter, 
and of any desirable length — say three fathoms. This rod is attached by 
an eye or other contrivance to the under side of the keel, and is kept in a 
vertical position by the stays, to which a grapnel and weight are attached, 
by a line, and which is secured on board the vessel to a lever that has 
connected to it a weight sufficiently large to counteract the tension pro- 
duced upon the line by the resistance of the water against it. By means 
of this, line soundings may, if deemed necessary, be taken, the ordinary 
lead line being dispensed with. When the rod or grapnel takes the 
ground, the line slipping from the lever will cause the reel to revolve, 



MECHANICS AND USEFUL ARTS. 37 

when a hammer strikes a bell, indicating thereby that the vessel is in shoal 
water \ the grapnel and weights can be lowered to any depth that may be 
necessary, or according to the circumstances of the vessel. The whole 
apparatus is very simple, and can be readily unshipped when not in use. 

MACHINE FOR SAWING SHIP-TIMBER. 

Sometime in the last century a reward of something like £60,000 was 
offered by the government of Great Britain for the successful introduction 
of machinery for shaping ship-timber, and under this liberal inducement 
Gen. Samuel Bentham — so much noted for his improvements in general 
wood- working machinery — and the elder Brunei, designed machines which, 
at one time, promised a tolerable degree of success. These were succeeded 
by a very massive cast-iron apparatus constructed under the direction of 
Prof. Farey. The difficulties to be overcome in a machine of this charac- 
ter, are certainly many and serious. We are not aware of the work having 
been attempted in any other manner than by sawing. The ordinary saw- 
mill must be modified in two important particulars. The cut must be 
capable of adapting itself to any required curve, and also to any required 
degree of "bevel.** The* timbers near the centre of a ship are simply 
crooked, but from this point forward and aft, every ** futtock" is beveled 
in a greater or less degree, and this continually varying, even at different 
points in the same frame. Some pieces near the stern are beveled in 
various degrees and even in opposite directions, within the length of a 
single stick. 

Bentham*s and Brunei's machines were in some degree analogous to that 
now employed in light "scroll" sawing. The machine of Prof. Farey 
was so constructed that the movement of the saw-frame, or gate, could be 
inclined in any required degree, but both devices were abundantly cum- 
brous and impracticable. The only full-size machine ever constructed on 
either principle is now standing idle at the Chatham dock- yard — a useless 
mass of heavy castings. A machine has however been lately introduced 
by Mr. James Hamilton, of New York, which appears to combine nearly 
or quite all the elements of success. 

In this machine the curves are described by a lateral movement of the 
saws, while the bevels are produced by a partial rotation of the timber. 
The stick to be sawn is suspended between centres, and controlled in its 
position by suitable machinery on the ** tail- block." The sawgate is a 
compound affair, and consists, first, of one principal gate, moving vertically 
between slides in the usual manner. The crossbars forming the top and 
bottom are polished bars of round iron, between which are stretched, with 
liberty to move laterally, two inner frames, each carrying a saw. The 
saws are so connected to the inner frames, by vertical pintals, that they 
may be freely turned so as to present their teeth or cutting edges in any 
direction. This apparatus, with various admirable arrangements of detail, 
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eonstittito the inventioii which ptomiseB completely to nupersede the bcoad- 
Bse Hiid bevel-rule. 

Both aides of the timber are cat at the same moment. The rough timber, 
properly marked with the required carves upoti its upper surface, is fed up 
to the SBW9 in the u^ual manner. The saws once fairly entered in the 
wood, and controlled in their position by the hands of the attendant, 
readily follow (by the free lateral movement of the inner within the main 
gata)the moat difficult curvea ever required in practice. Eien a transveiBe 
cut may be readily made by a proper manipulation of the saws. The 
devices for controlling the amount of bevel are capable of effecting the 
moat delicate gradation from one end of the stick to the other ; and in this 
respect, as indeed in every other, the work of the machine exceeds in 
accoiacy that of the ordinary tools. 

DEWDIKG SHIP-TIHBEB. 

Machinery foe giving different curves and increased stiength to heavy 
timbers used in ship-building and for other purposes, has recently been 
constructed by the well-ltnown inventor, Thomas Blanchard, of New 
York, Tlie principle upon which the force is estrted ia very simple. An 
iron model, with a large groove cotre^ponding to the shape of the knee, 
passes in its whole length nnder a cogged wheel, whose cogs fit into corre- 
sponding grooves in the surface of tlie model, and performs a aemi-circular 
revolution. It receives into its anterior extremity, which starts under the 
wheel, the stick of timber to be bent, and fits over it as it lies upon the 
horizontal frame which supports the machinery, receiving tlie stick into its 
groove up to the spot where the curve begins, where the model rises from 
the frame as the knee of Che ahip lises from the water. The horizontal 
framework has also a groove into which the sticit is received, and at its 
further end an iron plate ia forced against it steadily by a screw, giving a 
strong and uuiforra "end pressure" in the direction of its length. It 
lies upon a fictible iron band, which is attached to the end of the model, 
where the stick rests. As the anterior end of the model passes under the 
oog^^ wheel and rises to a. right angle with the frame, carrying with it 
the sdck of timber bound in its groove by the flexible iron baud, its pos- 
terior Bitreroity descends fitting over the timber until it is level with the 
frame. The stiok of timber has now taken the shape of the mould, and 
when cold, ret^ns its shape with bb. much tenacity as if it had grown into 
it. It is very evident that when a straight stick of timber ia bent into a 
■erai'lunai shape, the fibres of the wood upon the inner side must he 
packed more densely. The wood is steamed for from half to one hour for 
each inch of thickness, and put into the machine warm and moist, and as 
it takes its bent position the inner fibres are impacted without destroying 
the tiaaues of the wood, but only increasing shghtly itH density on tho 
inudo of the curve. 
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It is stated by the inventor that timber thus bent is much stronger and 
will bear greater pressure than that which has a natural curve. By a 
slight modification of the moulds or models, which are intended to be 
made in sections, great diversity of shape, even to a double curve, can be 
given ; and the immense variety of purposes to which this invention can 
be applied will at once suggest themselves to the mind. It wiU give 
increased strength and lightness to furniture requiring curves of wooden 
material. The principle of making timber flexible by the aid of heat and 
moisture has been long known and practised upon ; and when we see the 
wonderfully perfect results of such simple but effective machinery, it 
appears strange that its application should never have been made before 
the present time. It is supposed that this invention will effect a very great 
reduction in the cost of ship-timber, and increase the buoyancy of vessels 
by giving equal strength with a lesser weight of timber. The largest sticks 
that have yet been bent are but ten inches in diameter ; but there appears 
no reason why sticks of much larger size should not be handled with 
almost equal facility. The only difficulty to meet would be the increased 
strength and size of machinery. 

IMPROVEMENTS IN RAILROADS AND RAILROAD LOCOMOTION. 

Rice's Improved Break. — This break is in [the form of a shoe, is located 
between the wheels, and is intended to act upon the rail, instead of upon 
the wheel. It is worked by levers, in preciselv the same manner as the 
present wheel breaks. It is composed of a substance softer than the raU, 
so that there can be very little, expense on account of " wear and tear." 
When the train is in motion, the " shoe," which turns up at each end, so 
as to avoid hitting bluntly, any slight unevenness, is about a quarter of 
an inch from the rail, and when the lever is applied, the ** shoe " is pressed 
down in such a manner as to lift the wheels from the .track. The con- 
trivance is simple, but effective. The cost of the shoe break is small, and 
can be easily repaired or replaced. In case a wheel gives, it would not 
only stay the motion of the train, but would tend to support the car. 

Improved Method of Fastening Rails to Cross-Ties, — A method of 
securing rails to cross-ties without the use of rcietal fixtures, has been 
introduced on the Strasbourg Railroad, France. The inventor places the 
rails directly upon the cross-ties, and secures them by means of two short 
wooden braces, each bearing with one end against the rail, and with the 
other against a shoulder cut into the cross- ties ; the braces are fastened 
with wooden pins or iron spikes. It is exceedingly cheap ; it secures the 
rail in the most perfect manner ; it is easily kept in repair ; the rails are 
much easier laid down and adjusted ; the whole fastening being of wood, 
it affords, consequently, more elasticity, produces no jarring, and the deaf- 
ening rattling noisci caused by the friction of the rails upon the iron chairs 
is entirely avoided. 
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Improved Railroad Track. — The improvement of Mr. D. C. Grinell, of 
New York, consists in making the track of four rails instead of two, or 
one gauge within another. Each car has trucks of two widths, and there 
is a double safety against running off. The weight of the locomotive being 
borne on the double track, may also be greatly augmented, and a much 
higher rate of speed attained than is now possible. It is estimated, that a 
road built in this manner, might be traversed with security, at from 100 
to 150 miles per hour. The expense would not be double that of an 
ordinary track, as lighter rails may be used. 

An invention of M. Gluckmann, to establish a communication between 
the breakmen of trains by means of electricity, has lately been tried with 
success, on the Birmingham and London Railroad. The apparatus con- 
sists of two batteries, each one secured within a box, and placed at the 
opposite ends of the train, connected by a wire, which passes under the 
cars, and is joined to bells which can be set ringing whenever the attention 
of the brakemen or conductors is required. The great merit of this in- 
vention lies in its simplicity and rapidity of action. 

G. K. Douglas, of Chester, England, has patented some improvements 
in the permanent way of railways. In this invention, the chair is made 
with two pair of jaws, which are cast together in the usual manner, and 
are sufficiently wide apart at the top, to admit the rail. Between the 
jaws and the body of the rail is a plate, enlarged between the jaws, in 
order to strengthen itf and another plate is held in contact with the other 
side of the rails, by vertical jvedges. These plates and wedges the inventor 
prefers to make of cast-iron, but they may be made of wood. When the 
wedge is of wood, it is requisite to have a hole in the chair, through which 
the wedge can be forced when the rail has to be removed. — Scientific Amer- 
ican, 

At the late fair of the Maryland Institute, a gold medal was awarded to 
a locomotive engine fexhibited by Mr. John Cochrane, the constructing 
engineer of the Union Iron Works, of Baltimore. The chief peculiarities 
of this engine consist in the use of a double set of cylinders and driving 
apparatus, together with an arrangement of the axles, whereby the motion 
over curves is greatly facilitated. The inventor thus describes it : — 

" The« wheels of the Binary engine maybe considered as divided into 
two sets, viz : Front and back drivers, each set being operated by a sep- 
arate pair of cylinders, making four cylinders in all. The pair of cylinders 
beneath the smoke-box, operate the truck drivers by means of cranked 
axles, and the outside pair the back drivers by means t)f crank pins in the 
wheels. Each pair of cylinders, with their connections and wheels, form 
a complete system, but are not capable of independent movement, for both 
systems are so combined together, as to secure a simultaneous action in 
starting, working, and stopping, and in all the various manipulations nee 
essary to the management of the engine. This is accomplished by com- 
bining the outer and inner cylinder of each side respectively, by means of 
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one steam-chest and valve, which produce a peifect unity of action in 
both systems." — Scientific American. 

Oblique Railroad Wheels. — One of the most interesting sights in Paris, 
is the raihroad from the Barrier d'Enfer to Sceaux. It is but seven miles 
long, and was built as an experiment upon a new system of wheels. The 
engine, tender, and hindermost car of the train are furnished with oblique 
wheels, under the ordinary upright ones. Where the track is straight, 
these do not touch the rails ; but at the curves they come into play, rat- 
tling along the inner edge of the rails, and preventing the train from 
running off the track. The road was, therefore, made purposely tortuous, 
and the most sudden and seemingly dangerous bends were introduced at 
frequent intervals. The two stations are circular, and the train, as it 
receives its passengers, is doubled up into a ring of 50 feet radius. The 
smallest curve upon the road is 68 feet radius, and over this the train goes 
at full speed. The comers of the cars are cut off, so that the vehicles, in 
following the curves, do not infringe upon each other. Sceaux is upon 
an eminence, which the road ascends spirally, with something like a mile 
of track — it only going, in advance, a hundred feet. The invention — 
which, by the way, is ten years old — has proved, practically, very suc- 
cessful ; but it has never been applied to any extent. 

Ruttan's Car Ventilator, — In this invention, which is highly commended, 
the fresh, pure air is caught, by a projecting box or cap on the centre of 
the roof, and conveyed down a passage on the inside of the car, through 
the floor, to a shallow tank beneath. Spreading out here, it deposits its 
cinders, ar.d, to a considerable degree, its smoke and dust, after which it 
rises through the stove — which is of peculiar construction, on the princi- 
ple of a hot-air furnace — and is projected, in every direction, from the top 
of the stove into the car. The opening for its escape again, from the 
interior to the open air, is near the floor, and the cujrenf of warm, foul 
air, is conveyed under the entire length of the car, completely protecting 
the feet of the passengers from the influence of the external cold. Having 
completed this circuit, it is carried up through suitable passages, and 
allowed to escape from a cap on the top. These ejecting caps are at each 
end of the car, to allow of running in each direction, and are closed by 
light, self-acting valves, opening outward. The current induced by the 
rapid motion through the air, closes the valve on the forward, and opens 
that on the hinder one, and each valve is so balanced, by a short loaded 
lever ot tumbling- bob, that the weight tends equally to hold either open 
or closed. It results from this contrivance, (which may appear paradoxi- 
cal to some, but is easily constructed by any mechanic,) that whichever 
position the valves may assume in the most rapid motion, will be main- 
tained until the motion is reversed. The openings from these ejectors or 
exhausting boxes, into the cars, are controlled by hand, but the only effect 
of exhausting direct from either end, may be an unpleasant cooling of the 
floor. 
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ANTHRACITE COAL FOR LOCOMOTIVES. 

The following article is from the Journal of the Franklin InsfittUe, 
Its author is A*. Pardee, Chief Engineer of the North Pennsylvania Rail- 
road. The subject is one of increasing importance to our railroad com- 
panies, and we wish to give it that extent of circulation which it deserves. 

"The use of anthracite coal as fuel, was commenced on the Beaver 
Meadow Railroad, in 1836, in engines built by Eastwick & Harrison, and 
has been continued, to the present time, in a portion of their engines. 

" On the Hazleton road, we commenced its use in 1838, in the * Lehigh' 
engine, built by Eastwick & Harrison, and in 1839, in the * Hercules,* by 
same makers. Both engines have been in constant use during the season 
of navigation, say eight months per year, up to and including 1852, when 
the « Lehigh. ' was taken into the shop to be rebuilt. The * Hercules ' is 
still in use. 

" Both engines had, originally, copper flues, which were replaced by 
iron ones after about two years* use, the copper having been worn out at 
tlie end next to the fire-box, by the particles of coal drawn in by the draft. 

** Both engines have now the same fire-boxes with which they were 
turned out of the maker's shop, excepting about one foot of the lower 
part, which has been once renewed. The iron flues now in use, are those 
put in to replace the copper — never having been renewed, either in whole 
or in part. Altogether, we have in use eight locomotive engines, three 
built by Eastwick & Harrison, one by M. W. Baldwin, and four in our 
own shops at Hazleton. 

" We have never used other fuel than anthracite coal, excepting for the 
purpose of kindling fires. The engines have been in use, during the sea- 
son of navigation, from two years ago, (when the last were built,) up to 
the time of the oldest engines named above, and we have never renewed a 
fire-box or set of flues, except the repairs to the two engines named. As 
far, therefore, as our experience goes, antliracite coal for fuel is not so 
destructive to fire-boxes and flues as has been generally argued and sup- 
posed. We wear out two sets of grate bars in the same season's use of 
an engine. 

As to the Character of the Road. — In starting from the Lehigh at Penn 
Haven, we had, while using a part of the Beaver Meadow road, an ascend- 
ing grade, averaging 80 feet per mile, for five miles ; then 140 feet per 
mUe for one and three-fourths miles ; then 60 feet for three and one-half 
miles, and then a grade of 12 feet per mile, for three and one-half miles, 
to the intersection of the various branches to the mines. In descending, 
as you will perceive, mostly by gravity, the coal fire remained entirely 
inactive, having no artificial draft, by fans or otherwise, except that caused 
by the exhaust steam ; while in the ascending with a load of empty cars, 
equal to the whole power of the engine, the fire to generate the necessary 
steam must be stimulated to the most intense activity; thus making, 



MECHANICS ANB USEFUL ARTS. 43 

apparently, a far more unfavorable state of things for the use of coal, than 
on a road where the grades are more uniform, and in consequence, the 
fire acted upon by a more imiform draft. 

" I am aware that it has been said, that coal might do for short roads, 
but that on long roads, the continuous intense action of the heat would 
destroy the fire-box and flues. 

« Now it strikes me as absurd, to suppose that on a road of any length, 
a fire need be made more intensely hot, or that any part of the boiler 
could be more heated, than is necessary to drive an engine and full train 
up ten miles of such grades as are specified above, or that a continuous 
equable heat, for eight or ten hours, can be worse than continuing the 
same heat for an hour, then a moderate fire for an hour, and so on alter- 
nately, with the consequent expansion and contraction, and this continued 
day after day, for eight months, annually, during fifteen years. 

«« I have entered on this subject, perhaps, to a somewhat tedious length, 
my object being, to satisfy yourself and others, that anthracite coal has 
been used, successfully, for a series of years, in this region, as fuel for 
locomotive engines not differing materially from the ordinary mode of 
construction." 

The Keio Bedford Mercury gives an interesting account of an experiment, 
which has recently been made, under the direction of Wm. A. Crocker, 
President of the Taunton Branch Railroad, and S. M, Felton, President 
of the Philadelphia and Baltimore Railroad, for the purpose of thoroughly 
testing the feasibility of using anthracite coal in locomotives. For this 
purpose, they had an engine built at Taunton, in the most thorough man- 
ner, and it has been run, for about two months, on the Taunton and New 
Bedford Railroad, without losing a minute in time. It was then taken to 
the Worcester and Western roads, for further experiment. On the first 
trial on the Worcester road, towards the conclusion of the trip, owing to 
the want of skill in the fireman, the engine was behind time at Worcester, 
but then rallied, and went over the Western road to Springfield, losing 
only nine minutes. The engine then ran, for several days, between Spring- 
field and Worcester, taking the usual heavy freight trains. On the 13th 
of October, it ran from Springfield to Worcester, taking the accommoda- 
tion train, and arrived in good time, making an average of 28.6 niiles per 
hour. On the same day, returning, it took the Albany express train to 
Springfield in 1 hour and 18 3-4 minutes, averaging 42 miles per hour. 
As a further specimen of its performances, the Mercury states, that it ran 
over a heavy, continuous grade of 11 miles, on the Western Railroad, 
taking it in 17 minutes, and having 100 lbs. of steam upon the summit. 
Of the peculiarity in the construction of this engine, and the economy in 
its use, the Mercury says : — 

" The peculiarity of this locomotive consists in the construction of the 
boiler. To state this plainly, we may say that the water comes to the 
fire, instead of the fire going to the water. This passes through the tubes, 
instetd of the fire, as in locomotives of the old construction, and is con- 
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tinuallj oiiculatinB about the Ere-bos. In thie wny, a moderate combuB- 
tian generates the oecesBary amount of steam, and tlie fire-box not being 
BUbjtctEd to that violent heat, which has been the real difficulty with other 
enginea for burning anthracite, is preaerred, while it has been burned out 
in all other engines in a few weeks. 

" The economy of anthracite engines ia now in process of proof by par- 
ties interested, snd the result will doubtless be giren to the public Mr, 
Cummings, the engineer of the Anthracite, infonnB us, that for its ds;*! 
work, of eighty-four mileti, it requires 3,600 lbs. of coal, bdng kept standi 
ing upon its Uro about two hours and a. half, in New Bedford. 

" Besides econamy, there ore several other considerations which should 
recommend the coal engines. Smoke, duet and cinders are all avoided. 
This not only adds greatly to the comfort of the passengers, but wood 
standing upon land adjacent to the load, is not in danger of fire, which, ia 
dry weather, is often eommumcatad by sparks &oni the ordinary engine." 

BAtLROAD AND STEAMBOAT ACCIDENTS COMPARED. 

From a record of all the railroad and steamboat accidenfn, for a period 
of fourteen and a half consecutive months, ending March, 1SS4, the follow- 
ing results have been obtained : The whole number of railroad accidenb 
was ino ; killed, 268 ; wounded, 62i. The whole number of steamboat 
(U^cidents during the same period was 4S ; killed, G91 ; wounded, 225. It 
would thus appear that in the above-mentioned time, the number of acci- 
dents upon railroads has been 306 per cent, in advance of those upon 
Btenmboats. The number of wounded upon railruads has been 270.07 pel 
cent, in advance of those from steamboat accidents, while the number of 
deaths resulting from steamboat accidents is 2GD.S0 per cent, more than 
upon railroads. From this it would appear that railroad travelling ia mors 
prolific in accidents, but less serious in deatlis, than steamboat travelling, 

■WETHEHKd's IMrROVEMEHT IN THE APPLICATION OF STEAM. 

The principle of this improvement is very simple, and is neither new ia 
its application nor coiutruclion, a similar contrivance hoving been tiaed with 
success at Lowell some years since, under tlie direction of Dr. A. A. 
Hayes, of Boston. As it has nttmcted considerable attentiou during tha 
past year, we copy the following published statement ; — 

The purpiwo sought to be attained is, an augmentation of the propelling 
power of the steam, by combining it with another current of steam which 
has previously traversed tlie highly heated atmosphere of the boilers, and 
thas raising it to a higher temperature. 

To arrive at this result, the steam, as it escapes &om the l>oil(.T, is con- 
centrated in the conducting pipe, -whence it ia taken by two other pipeg 
which, dividing it into two portions, lead it off in diS^nt directions — one . 
directly into the ateaju-chest, and the otlier, by on interior chimney, through 
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^e boilers, and in its turn into the steam-chest, after becoming snper- 
beated. When the two portions reunite, the combined steam is at a very 
liigh tem^perature — some four hundred degrees higher than usual. The 
moyement is given to the engine in the ordinary way, but with a vastly 
increased force. 

A series of experiments, made under the direction of Mr. Collins, is 
said to havie established the economy of this process, in respcCT to fuel — the 
sayings in which is said to be about 70 per cent. By burning six hundred 
and sixty- six pounds of coal an hour, the simple steam gives nineteen and 
three- tenths double strokes of the piston per minute ; whereas the combined 
steam gives twenty and one-tenth, with four hundred and forty pounds of 
coal only. 

The Journal of the Franklin Institute for April, 1854, contains a 
report from Mr. Isherwood, Chief Engineer United States Navy, on the 
proposed new plan of Messrs. Wethered. The claim in the patent obtained 
by them, reads as follows : " What we claim as new is, the combining steam, 
and super-heated, or surcharged steam, for actuating engines, wheii generated, 
the elasticity increased, and operated as set forth,** From this claim, says 
Mr. Isherwood, it will be seen, that the patent does not intend the use of 
steam simply surcharged by heat ; that is to say, having a higher tempera- 
ture than is normal to the same pressure of saturated, or ordinary steam ; 
but it intends the use of a mixture of saturated and surcharged steam. I 
prefer these terms of saturated and surcharged steam to those of hydrous 
and anhydrous steam, or to those of steam and stame, because they are 
proper and their meaning already understood; ordinary steam being 
saturated with water, or of maximum density for the pressure ; and sur- 
charged steam being ordinary steam surcharged with heat, having less than 
the maximum density for the pressure, and therefore not being saturated 
with water. 

The idea of the patentee is, that if a certain quantity of saturated steam 
be withdrawn from the boiler, and heated (out of contact with water) to 
a high abnormal temperature, then mixed with a certain quantity of satu- 
rated steam, and this mixture used to actuate the engine, a greater power 
can be derived from it with a given weight of fuel than could be derived 
from the use of saturated steam alone, generated by the same weight of 
fueL 

The mode of obtaining the ** mixtitre'* for practical use is very simple, 
and as follows, viz. : from the steam- chimney, or drum of the boiler, an 
usual steam-pipe, furnished with the necessary stop- valves, conveys exter- 
nally from the boiler, the saturated steam to the valve- chest ; another similar 
pipe, with stop- valves, etc., from the sgime steam- chimney or drum, but 
starting within the smoke- chimney, conveys saturated steam down the 
smoke- chimney, through the flues and through the furnaces, passing 
immediately over the incandescent fuel, and then having become highly 
foxcharged in its passage, it is led out of the front of the boiler to the same 
valve-chest, where it is mixed with the saturated steam. From the valve- 
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ohest tlie mixture pEisacs to the cylinder of the engine, and astuateG the 
piston in the usual manner. 

The reaulta attained to by Mr. Isherwood, in b BOriia of e^iperiments, 
weie briefly as follows : — 

Uaing the steam ainiply Bnrchorged, produced, with the same fnel, an 
increased effect of sixty-live per cent, over what was obtained with the 
Haturated, or^dinacy steam alone ; while an increased eifect of one hun- 
dred and six per cent, was produoed by the use of the mixture. Also, the 
increased effect of the mixture was twenty-five per cent, over what was 
obtained from the Buicharged steam alone. 

NEW PLAN FOK USING STEAM EXPANSIVELY. 

Mr. B. F. Day has presented la the Franklin Institute, a plan of an 
engine for using steam expansively in a second cylinder. The difEerenCK 
between this engine and others Oiperating on the same principle that haV* 
preceded it, is in contradistiaction liam allowing the steam to pass directly,' 
from one cylinder to anotlier; the taking of the steam from the recraiing.; 
cylinder to steam-chests provided with valves and posts, by and throti^ 
which the Bteam is admitted to, and exhausted from, the second cylindeii, 
by which means it is claimed, that a longer expansive action of the 
is retained. Another difference consists in surrounding the second cyltlu ' 
der, when used in connection with sreceiving cylinder, with a flue, throuf^j 
which the unconaumed combuBtible gases are passed after leaving tlltt 
furuace, by which any loss from radiation will bo avoided, and the steatt' 
in the cylinders will, to some extent, be reached by caloric. 

ON BOILEB. EXPLOSIONS. 

At the Siitish Association, a communication on boiler explosions gartl 
rise to a discussion on the causes of such explosions, and on the effect of 
percussion in weakening the strenglh of iron, in wliich Mi. Fairbaim, 
Mr. Roberta, Mr. Hopkinson, Mr. Oldliam, and other members took pait^. 
Mr. Fairbaiin said, that, so far as his experience went, ths explosions af^ 
boilers generally occur at the moment the engines start, in conaeqneniA^ 
of the sudden generation of steam hy the increased motion given to Off' 
water. With respect to the weakening of railway axles by use, he ooa- 
ceived that effect to be produced rather hy the continuous bindings of tllA 
metal, however small they may be, which give a set to the fibres and. 
increase the liability to break. Bciler-plates are also frequently injuie4, 
by the operation of punching for melting. Mr. Roberts attributed boilet! 
exploaiona in most instances to tlte defective conatrttolion. He w»a ^ 
opinion that in rivctmg boiler-plates the rivets are seldom made iaige^ 
enough, large rivets being much stronger than small ones. Mr. Clay said 
the crystalline Btnictuxe of wrought iron acquired by long continued per* ; 
cussion icight he restored to the fihrous state hy reheating. Mr. Oldhani 
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oonsidered it would be of advantage to reheat the axletrees of locomotive 
engines after they had run for some time, so that the fibrous structure* 
from whatever cause it was rendered crystalline, might be restored. Mr. 
Roberts was not disposed to admit that any change is produced in the 
quality of iron by wear. If the iron were of good quality and perfect at 
first it would remain so till it was worn out. He observed that bars of 
iron are frequently different at their opposite ends, for whilst one is tough 
the other may sometimes be broken with a slight stroke of the hammer. 

NEW METHOD OF ADJUSTING VALVES OF LOCOMOTIVES. 

H. "W. Farley of East Boston, has invented a method of setting the 
valves of locomotives, which is at the same time cheap, simple, and very 
economical of time, space, and manual power. The invention applies 
only to the method of obtaining a rotary motion for the wheels. The 
setting of the valves correctly, is a matter of vital importance, and it is 
necessary in its accomplishment to revolve the wheels many times. This 
is usually done by moving the locomotive along on the track, a method 
quite inconvenient on account of the space required in the shop. Mr. 
Farley places a suitable shaft just beneath the floor, on which shaft are 
two wheels, at distances corresponding to the gauge of the track. The rail 
being cut away at that point, these rollers are placed with their upper 
surfaces flush with the top of the rail, and by so locating the locomotive 
that the driving-wheels rest on that point, any desired motion may be 
given by rotating the shaft. For engines with a single pair of driving- 
wheels, the operation is exceedingly simple, but when (as is now almost 
universally the case) two pairs are coupled together, either the side rods 
are to be disconnected or the hinder pair lifted so as to turn clear of the 
rails. 

IMPROVED STEAM COCK. 

Mr. O. C. Phelps of Boston, is the inventor of a cock designed to take 
the place of the ordinary ones in almost every situation where considerable 
pressure is experienced. The object is to compel the pressure of the fluid 
to keep the device always tight. In passing through this cock the fluid, 
whether steam, water, or gas, turns a right angle, and the axis of the plug 
is in line with that part of the pipe through which the fluid is received. 
The plug is conical and partially hollow, the larger and hollow end being 
preserved for the reception of the fluid, which is of course discharged 
through a hole in the side. From this description it wiU be evident that 
the plug m.U8t be inserted from the inside, the stem to which the handle is 
attached being merely a continuation of the smaller" end. This invention 
appears to be particularly applicable as test cocks in high-pressure boilers. 
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The employroeat of sal anunonitic to prevent incrufltations in ateam- 
boilccB, to remore them when formed, has formed the subject of a aeriet 
of experiinente imdtTfakcn by M. Conrad, Director of tlie corps of 
enginepTH, Holland. In his report, he aays : The Esperimenta ■which hattt 
been tried on locomotives on the Eoltand railwaja, have demonstrated' 
that it ia an excellent iDiians to detach and diasolre the calcueous incru»< 
tations of boilers, and dispose of them so far that the bailers may be com- 
pletely rid of them. To prove this, tliete was introduced 60 grammea (i^ 
French gramme is the one-tliouBandlh part of a kilograrame, or 2.8- 
pounde} of sal ammoniac in powder into a boiler, immediately after 
ailed with water. This was left until the evening of the next day, aHW 
the locomotive bad done its service. The boiler being ibimd not dirty, iC^ 
was run still another day, at the end of which it was emptied, and thft' 
boiler appeared perfectly clean. The water taken out was generally, iBj 
proportion to the calcareous matters cantainod in the boiler, a solulloa 
more or less saturated with sal ammoniac and lime, which amounted to 
one eight-hundredth the weight of the solution. Later, there were ftamodt 
paillettes of lime, which easily passed off by the discharge- cocka. Aftet 
the boiler had thus heen, during fifteen days or a month, purged of inemfc'' 
tations, it sufficed to introduce once or twice per week, 60 grammea of &a 
aalt, to keep it entirely clean. A^ more attentive examination showed tluti^ 
the water, after one or two days of service, did uol give a single trace t£ 

It LB certain, then, that the quantity of salt indicated cannot in th«i 
least shorten the duration of the boiler ; but, on the contrary, may au|^ 
ment that of the fire-box and tubes, by preventing destructive incruat«t> 
tiona ; and it also decreases the quantity of combustion, as the incrnst*" 
tions are very bad conductors of heat. Again, the decreased quantity of 
fuel used tends of course to make the boiler last longer. It is piobabli 
that the sal ammoniac, in comhiiiing with the lime, forma chlorhydrate pf 
lime, and that by this combination the ammonia, ia set free ; at least, thill 
ia what is conjectured by the odor of the steam. 

Repari of M. C. Seheffer.—" AX the commencement of the year 1847, 
experiments were undertaken on the steam-boiler at the royal saw-raantt- 
factory of Rotterdam with sal ammcmac, to ascertain to what point th^ 
could succeed by this means to prevent the injurious eJ&cls of incruataw 
tiouB on the sides of this boiler. This boiler is low-pressure, the tension' 
of the steam being scarcely one- tenth of an atmosphere above the ordinaiy 
ntmDspheric pressure, and puts in movement a machine of six 
power, of l^laudalay's. The water employed is that of the Ueuse, whi<3|, 
according to the analysis of M, Mullec, contains much calcareous matteii 
Prom the 23th March there were introduced, three timea a week, 109 
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grammes of sal ammoniac into this boiler, after having been cleaned of all 
previous incrustations. Four months afterward, I submitted to an exami- 
nation the sides of this boiler, and I found a tolerably regular accumula- 
tion of incrustations on the vertical sides, while above the furnace this 
crust was much less. Its thickness was evidently less everywhere than 
nsiud, and nevertheless, during all this period, it had been heated on the 
average 14 hours per day. The boiler was cleaned anew, and about 45 
pounds of incrustations removed. I at once commenced a new trial, and 
as I did not know exactly the proportion of salt necessary to completely 
prevent the evil, I resolved to double the former trial, and to use 200 
grammes, which was thrown twice a week into the boiler. After more 
than five months of work, there were still some incrustations, and princi- 
pally, as in the first trial, on the vertical sides ; but the experiments go to 
show that, by the use of this salt, incrustations may be very much dimin- 
ished, and i)erhaps totally prevented, and it is of great importance to pur- 
sue these experiments further." 

The following is for the most part an abstract of a recently published 
work by Dr. Eisner, German : — 

On the means hitherto employed in preventing the production of scale 
in steam-boilers, with the addition of some original observations upon this 
subject. 

Potatoes. — Of these, one- fiftieth of the weight of th6 water is said to be 
sufficient to prevent the incrustation. According to Eisner, crusts already 
formed are not removed by potatoes. The action is mechanical ; the cal- 
careous particles, when separated, becoming coated with the slimy matter 
of the potatoes, which prevents their forming a coherent deposit. 

Fatty Oils, Tallow, — Oil, when poured into the water, is said to prevent 
incrustation. According to Kennedy, the inside of the boiler should be 
well rubbed with a mixture of three parts of black lead and eighteen parts 
of tallow. Newton recommends one part of tallow, one part of black lead, 
and one- eighth part of powdered charcoal. The statements as to the 
degree of protection afforded by this agent are satisfactory. 

Saipdtist, — A patent was obtained in this country about eight years ago, 
for the exclusive use of mahogany sawdust introduced into the boiler. 
Indian meal introduced into the boiler has also been tried with success. 
Ira Hill replaced the mahogany dust by o^ dust, and any other wood 
will serve equally well. The disadvantages of this prevention is the 
readiness with which the sawdust may be carried into the pipes, cocks, 
valves, etc., where it might produce evil consequences. The action of the 
sawdust is also mechanical. 

Clay, free from sand, and worked up with water, is recommended by 
Chaix. Aldefeld found that this agent prevented the formation of scale ; 
but that, on the other hand, it produced a shmy coating in the pipes, and 
rendered the steam cylinder rough. Its action is also mechanical. 

Ammoniacal Compounds, — Eitterbrand, in 1844, patented certain ammo- 
niacal compounds, especially muriate of ammonia. Eisner regards this 
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agent also softens old incrustations; , but for tliis purpose something 
thaii the quantity just mentioned ia required, Ita oction ia chemiral; 
from the muriate of ammonia and sulphate oc carbonate of lime, are 
formed chloride of coldum and sulphate or carbonate of ammonia. Tbe 
latter salt is somewhat volatile ; if the steom ia to be employed in heating 
color baths, it ia necessarr to aacettain whether tbe volatile alltali will have 
aninJniiouB action. Eisner stales that one pannd of muriate of ammonia 
is sufficient for twenty cnbio feet of well-water contnining gypsum. 
Muriate of njnmouia ia preferable to carbonate of ammonia. In the 
Virliandlimgen dei HaUaiidisc/un IngenieiiTVereim, there are two papers OB. 
the employment of muriate of ammonia. The first, by A. A. C. da 
Vries-Robbe, ahowa, that in the iDeomotives on the Dutch railways two 
ounces of muriate of ammonia for each boiler ia sufficient to clean incrist- 
ed boilers in a few days. Thia quantity, put in twice a week, beeps HM 
Iwiler quite clean ; iron and copper are not dissolved by it. The second 
•paper, by C. Scheffier, states tliat in the royal wood-cutting establishment 
of Holland, a perfectly clean boiler was supplied weeltly foe four month* 
with two-tenths of b pound of muriate of ammonia, when forty pound* 
of scale were found to have been deposited. The boiler was worked fotir- 
teen honrs daoly, with water containing gypsum. 

With the addition of four-tenths of a pound of muriate of ammonia 
twice a week for &vo months, with the aame nmouat of daily work and flw 
same water, sixty pounds of scale bad depoaited. In both cases, the de- 
posit was more upon the sides than upon the bottom of the boiler, and 
much less flian without the use of snl animonino. 

Mixture of Erfracl of Tannin. — J. Delfosso patented a mirtuo at 
twelve parts chloride of sodium, two and one-half parte caustic soda, one- 
eighth extract of oak bark, one-half of potaab, for the boilers of BtationaiT 
and locomotiTe engines. The principal agent in this appears to be die 
tannin of the extract of oak hark. Elancr recommends the roughly cut 
root of the common totmcntil tor this purpose, on account of the large 
quantity of tannic acid it contains. 

A patented process ia now in use in England, which roust be mentioted 
here. Spent tanner's bark ia put into the boiler. To avoid the chance of 
the bad result already refbtred to with the sawdust, the baik is put into * 
perforated vessel, which is suspended nesr the surface of the wtttei, and 
kept in the right position by means of a float. The bark ia renewed from 
time to time. The patentee Eupphes the whole apparatiu for about £3 
lOs, and publishes many teatiraonials to show that his process is perfectly 
successful. 

According to Cave, pieces of oak wood, suspended in the boiler and 
renewed monthly, prevent all deposit even from waters containing a lai^ 
quantity lime. Tbe action must depend piinoipally upon the tannio 
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Starch' Sugar f Mokuaes, Syrup, — Gusion put into a boiler, seventeen and 
a half feet long, and three and a half feet in diameter, five kilogrammes 
of molasses every two months ; he found that this completely prevented 
incrustation. 

Guimet proved the advantage of this process, but employed brown 
starch syrup, three pounds every six months for a boiler of eight-horse 
power. 

Tin salt (chloride of tin) is recommended by Delandre ; it is similar in 
itB action to muriate of ammonia ; but as it is cheaper it is to be preferred. 

Soda and potash have been recommended by Kuhlmann, and more 
recently by Fresenius. According to the latter, the property of forming 
crust occurs more with water containing gypsum than with that contain- 
ing chalk. 

Kuhlmann recommended the addition of 100 to 130 grms. of soda 
monthly, to every horse-power with water containing sulphate of lime. 
Eisner observes that too much soda might injure the solderings and joints. 
2^immer, of Frankfort, who long employed this method, found that the 
boiler was strongly acted upon ; he ascribes this to the presence in almost 
all sodas of cyanide of sodium, which possesses the power of dissolving 
iron. — Scientific American, 

NEW FORM OF SUSPENSION BRIDGE. 

At a recent meeting of the Franklin Institute,, Mr. William Reed ex- 
hibited a model of an improved form of suspension bridge. He forms a 
hollow, truss-beam of plate iron, with cast-iron ends the whole length of 
the span. In this, the veire is suspended from the upper end of each 
extremity, and passing towards the lower margin, near the centre, the 
cable and tube being well supported by truss braces, which effect the 
double purpose of bringing the weight of the truss, and the Superstructure 
of the span, on to the cables, and holding the truss-beam in proper shape, 
acting as the ribs to a vessel. The height of the truss-beam, and the 
thickness of the iron of which it is made, are to be governed by the 
length of the span. The upper part of the truss-beam must contain suffi- 
cient material, to resist the compression of the superstructure and load, 
and the two feet of the lower edge of the truss-beams, with the cables, 
are to support the whole tension. Where the span is long, and breadth 
of beam is required, in order to save material, the top, an^ two feet of the 
lower edge of the beam, may be made of plate iron, and the intermediate 
gpace filled in vdth wrought iron bars, riveted from the top to the bottom, 
crossing each other, forming a lattice so as to preserve the stiffness of the 
tube or beam. Where footways are wanted, the floor-beams can be ex- 
tended out for that purpose. By this arrangement, the whole amount of 
the tension of the wire can be obtained, while the peculiar form of the 
truss-beam virill cause any weight that may be brought on any part of 
the bridge, to communicate to all parts of the span. 
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IMPROVEMENT IN COMMCKICATING ROTARY MOTION. 

a recent meeting of the Franklin Inatitule, Mr. Jones called tliB 
)t' the members to a simple contrivance for communicating rotiay 
modon, withont tlia aid of toothed, wheels, or belta, invented by Mr. Joseph 
Thatcher, of Fhiladelphia. It is believed to be new, and consista of a rigid 
bar whose ends ore fitted to the pina af ctanlcs secured on the shaftB that 
are intended to transmit and receive the motion. In the middle of tliebBr 
is a slotted hole, of a lengUi rather more than the throw of the er&nlcs. A. 
stationary pin ia secured in line with the centres of the two shafts, and (in 
the present instance) equi-disCant from them. Upon this pin the slotted 
lever is free to slide, in the direction of its length. When one shaft ii 
turned from right to left, the crank pin carries the attached end of the bar 
with it ; the fixed pin in the slotted hole, preventing any motion sidewaya, 
the other end of the bar is obliged to move in an opposite direction, or 
from left to right ; the motion of the bar gradnally changes from a vibra- 
tory, to one in the direction of its lengths, and vica versa. The modd 
shown worked freely, no undue friction being apparent. — Jour. Frank. 
Institute, AuguBt, 185i. 

BEMOVAL OF THE WRECK OV THE TTNITED STATES FBIGATB 
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One of the mo^t difficult, and at the same time successful, sub-marina , 
operations ever nndertaken, was the removal of the wreck of the U. 8, 
Steam Frigate Missouri, which was burned and sunk some years since, in 
the harbor of Gibraltar. She careened as she went down, and laying 
upon lier beam ends, presented oike of her shafts upwards, very near the 
surface of the water. Tliig mass of iron was 19 inches in diameter, and 
of course, offered a dangerous obstruction to the bay. The existence, 
moreover, of so vast a body as the sunken frigate, at the bottom of a har- 
bor in which the tides ebbed and flowed, and strong currents continually 
shifted tlio sand, was not to be tolerated in a port, so important to ths 
oommerdai and war marine of Britain, as was Gibraltar. The British 
government accordingly presented the case to the cabinet at Washington, 
and requested the removal of the obstruction. This was at once agreed to 
by the authorities at Washington. Tlie British Secretary, conceiving the 
job to be a very bad one, kindly rGcoromended to our government, as very 
suitable engineers of the work, Messrs. Lovi and Marshall. These gentla- 
men had acquired a great reputation in England, by raising the line-of- 
battle-ahip, the Royal Geoi^, which sank so suddenly, at Spithead, and 
carried down with her hundreds of men and women. Onr Navy De- 
partment employed these engineers to raise the Missouri. They went to 
Gibraltar, and worked faithfully for three long years, at the noble hulk 
under water— and then reported to ihe Department at Wusliington, that 
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the Missouri could not be raised by human means. They abandoned the 
enterprise and returned to England. 

The necessities of the case induced Mr. Webster to take hold of the 
matter, and find a man who would free Gibraltar harbor of that obstruc- 
tion. He applied to Mr. John E. Gowen, of Boston. When asked by 
the Secretary, if he could remove the wreck of the frigate, as she lay 
there in forty-one feet of water, he said he could. When asked if he 
would enter into $50,000 bonds for the performance of a contract to raise 
her, he said he would. When asked if he would bind himself to have 
every stick of the frigate out of the way within three years, he said he 
would bind himself to accomplish it within six months. A contract was 
immediately made. Mr. Gpwen was already equipped with his subma- 
rine armor. The removing apparatus remained for him to construct. On 
reflecting, he decided to blow the frigate to pieces, and lift and remove 
the firagments in detail. 

The case, on full inquiry and investigation, proved to be one of peculiar 
difficulty. The sand had accumulated upon the wreck. It was fifteen 
feet over her. Moreover, the English engineers had hurt the job, and 
made it much more difficult, by using vast quantities of powder at ran- 
dom, among the engines and iron work. They had twisted and tangled 
up the machinery badly. Above the fifteen feet of accumulated sand, 
was a depth of twenty-sixt feet of water to work through. 

Mr. Gowen devised metal cases, to contain his charges of powder, and 
which, of course, had to be placed under the frigate's bottom, and through 
that fifteen feet of sand. These cases were of cast-iron, six feet long, 
fourteen inches in diameter, and held a charge of two hundred and fifty 
pounds of powder. At the conical end was a large thread, like that about 
a post auger, cast on the case, and to be used in boring into the sand as 
with an auger. This lower end was cast in a chill, and was so hard and 
strong, that it stood, in one instance, the test of being bored through a 
McAdam Street, six feet into the earth. Mr. Gowen took out with him 
twenty-four of these iron powder cylinders. He used only twelve of 
them. His divers descended in their armor, pointed the cylinders prop- 
erly ; these were turned by shafts worked from above, and when located 
under the vessel's bottom, were fired by an electric battery. 

The quantity of 43,000 pounds of powder was consumed in the work. 
Of this, full two-thirds were used in blowing off the iron centres and arms 
from the shaft. She was a side- wheel steamer, and had upon each of the 
outboard shafts 96 iron arms, which weighed 350 pounds a piece. To 
break up this complicated mass of powerful iron work, and reduce so as 
to be lifted, was really the labor to be accomplished. But the work was 
accomplished, and the utmost stick, and the last visible spike of this great 
steamer was taken up and carried away. Nothing was left for the sand to 
form a bar upon, and five months from the day Mr. Gowen began the 
work, he fully completed and performed his contract. About 1,600 tons 
of iron was raised, with a large number of oysters that had attached them- 
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•elveg to the wreck. The iron, by the action of the aea-water, -waa nenly 
irorthleBB. The Hrcuigi?nieiit of the suhmarint' apparatus employed was 
BO perfect, that no accident of any descriptioii, occurred to any of the 
diTera diiiiug the proaecution of the work, the men iiequeiitly renudnfaig 
under water for twelve hours. 

ON THE CONSTRUCnON OF WATER-METERS. 

The following paper on the theory and construction of witer-met 
was recently presented to the Society of Arts, London, by Mr, J, Glynn, 
F. R. S. After alluding to the necessity for some correct measurer of 
water, now that there was a Tery general demand for the constant supply 
fi}stem, the author described what he thought were the easentiok of a good 
water-meter. These were, 1. Tliat it should cotreefly menauro and show 
the quantity of water delivered under yarying heads or pressures ; 2. That ' 
it should not be liable to get out of order ; 3. That it should be easily 
cleaned, oiled, or adjusted ; and 4. That the cost he not too great, so 1 
it may be generally used by householders. The majority of those hitherto 
indented had, he considered, been deficient in one or mare of these ess 
tials, and the Jury of the Great Exhibition did not award even honorable ' 
mention to any meter, though five dififerent contrivancea were eihihited 
there. He then explained the leading features of the several plans which 
had been proposed, commencing with the double cistern, to he emptied and 
filled by turns, the contents of which being knon'n, and the ebb and fiow 
of the water registered, a very simple and compact meter for water delivered 
in large quonlitieB, atalow pressure, might thus be made. The same ide* 
of twin vessels and a reciprocaling action by means of a diaphragm, or 
flexible pmtition, had been further elahocated, something like the gas meter 
upon tliat principle. The reciprocating motion of a piston in a cylinder 
like that of a steam-engine had also been proposed, but some head of watir 
was required to overcome the fdctiDn of tlie mechanism in this case. Other 
forms of the steam-engine had also been suggested, such as the disc-engine, 
which combined the rotary vrith the reciprocating action. The water- 
wheel on a small scale, and revolving in a circular cose, had been tried in 
various ways, and was a favorite acheme, but not a successful one. The 
clepsydra, or water-clock, had also been tried to measure water ; and after 
this came drums of many shapei, some receiving the water at their centre, 
othera at their circumference. Of those taking the water at the centre, 
some resembled a fan blast, some wet« like Appold's pump, and one was 
like Barker's mill, which had ingenious contrivances tor obviating friction, 
for continual lubrication, for stmiiiing the water as it entered, and for pre- 
venting acceleration of tlie drum or mill part of the machine, for which 
Mr. Siemens had a patent. Another typo was the insertion in a pipe of 
something like a screw-propeller, which would register at the riUe at whicli 
the water flowed post ; and ttiere were modifications of it in portions of 
screws, drums with spiral vanes, and so forth. Mr. Slemeas had a patent 
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of this kind, in which two or three spirals revolved in opposite ways to 
prevent acceleration. The author then described a meter invented by Mr. 
Chad^ick, of Salford, which had recently been brought under his notice, 
and which it was stated only varied five per cent, between a head of water 
of one foot and one of 300 feet. In this meter a wire gauge or sieve was 
introduced between the supply pipe and two inlet passages situated in the 
bottom of a cylindrical vesseL These passages opened into two vulcanized 
India rubber bags, which were bedded and laid flat on the bottom of the 
vessel, and there were openings at the other extremities of the bags for 
allowing of the exit of the water into the meter. On the water entering 
these bags it set in motion three conical rollers attached to a central spindle 
in connection with the ordinary connting wheels and dial, each revolution 
of the rollers, registering exactly the contents of the bags. About two 
years ago the Corporation of Manchester advertised for a water-meter capable 
of measuring correctly under variable and great pressure. This was 
responded to by a large number of persons, an?t among others by Mr. Taylor, 
who had had his attention for some time previously Sirected to the subject. 
His meter consists of a cylindrical vessel or cistern, of a size proportioned 
to th| bore of the pipe that was to receive and discharge the water. Inside 
the above-mentioned vessel there was a drum revolving on its axis in a 
vertical or upright position, and the stream passing through the meter was 
distributed upon the drum at each side of the meter. The registration was 
given by a train of wheels connected with the drum, and carried to the 
indicator. The first meter made on this principle was fixed up at the 
extensive cotton mills of Messrs. Birley, Manchester, and had been working 
almost a year and a half without the slightest disarrangement, measuring 
from 35,000 to 36,000 gedlons per day. There was one with a twelve-inch 
bore pipe now working, measuring the water supplied by the Corporation 
of Manchester to the township of Dukinfield, to the satisfaction of both 
parties concerned ; and there were as many as betwixt one and two hun- 
dred meters working in various parts of the country. 

IRON COFFER DAM. 

In a report of the proceedings of a semi-annual meeting of the Corn- 
wall Railway Company, in England, embracing the report of Mr. Brunnel, 
the Engineer, on the works of the Saltash Bridge, on a part of the line of 
unfinished railway between Truro and St. Anstell, we find a description 
of a coffer dam of a novel construction, sunk in a very deep part of the 
river, to facilitate the construction of a pier for the support of the centre 
of the bridge which forms a necessary part of the line. The dam in ques- 
tion is not only of a novel structure, but it is made to shut out water to a 
greater depth than any other work for a similar purpose that we have before 
seen any account of, viz. : a pressure, under high tides, of 70 to 80 feet. 
It is 60 constructed as to act on the principle of the diving-bell, in case the 
water should find its way into the inclosure. But it seems to have thus 
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far served its purpose, -without a reaort to tim apparatus. Th 
thus described :— 

It conaiats of an iron cylinder 37 feet in diameter and S5 in height, 
contaiuing, within itself bU the arrangements of air chambers, passages, 
etc, necessary for using it cither as a large diving-bell oi simply as a coffer 
dam, as circumstancea might require, and so couetructed as to be afterwaidi 
divided into two pails TertJcally, and rtnuoTed after the pier shall have 
been built within it. The whole, weighing upwards of three hundred 
tons, was safely launched and floated into place, where it was raised 
pendiculaily, and pitched upon its lower edge in the centre of the ri 
The river is at this point upwards of SO feet deep at low water of neap 
tides, and esc^pt for a short space ou the turn of the tide, there ia i 
siderabla current ; under such circumstances, this cylinder, drawing 60 
feet of water, was pitched upon its lower edge accurately — that is, within 
three or four inches of the esact point required. Since then tho work hai 
been carried on at the bottom of the cyhader, as in a diving-bell, against 
a pressure of water occasionally of TO and SO feet. The mud and other 
deposits fonniag the bed of the river for 10 feet or 12 feet in thickness, 
have been removed, and the cylinder is now resting on the rock, and pre- 
parations are making for excavating the rock into level beds for ie<MTing 
the masonvy. 

ACTION OF SEA-WATEH ON CEMENTS. 

M. M. Malaguti and Durochcr, have lately devoted much attention to 
the action of sea-water on hydraulic cements, and haye discovered that 
'■ Parker's," which contains a considerable pordou of the oiide of ira 
Btanda the best. They formed sereral kinds of pujtzolanas by iyibVi' 
miitures of silica and a little lima with aiumina and oxide of iron, ai 
then studied the action of sea- water on these miitures, previously heated to 
B dull redness. After immeraion for some time, these substances augmented 
in volume, and posfiessed the most remarkable characters. Each of them ' 
divided itself into two distinct compounds, one of which attached itself K 
the bottom of the flask, and had gained considerable cohesion and adher- 
ence; whilsttheotherasGunieda flocculent aspect; it swelled out more and 
more, and rose above the bottom. In analyzing Qiese different com- 
pounds, they have found that the quantity of lime precipitated is inde- 
pendent of the presence of alumina, whilst it is augmented by the pres- 
ence of oiide of iron. Further, they have recognized that the flocculent 
compound was the richest iu alumina, and that the concreted deposit was 
riebest in oxide of iron. 

These synthetical experiments having apparently demon.'rtrnted that oxide 
of iron is not an inert constituteut of hydraulic cements ; tliey believe that 
the presence of this oxide would contribute to give stability Ic 
cenienls immersed in sea-water. It remains, however, to.b 
whether cements or artiflcial hydraulic limes, formed by the addition of '. 
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lime to ferruginous clays, or mixtures of clay with hydrated peroxide of 
iron, or even mixtures of clay and substances capable of generating oxide 
of iron, will not be attacked by sea- water. But these experiments require 
a considerable time, and in the meantime, it may do good to give publicity 
to the results which they have obtained, as they may be useful to those 
engaged in the construction of hydraulic works, and because it is of the 
greatest importance that they should be verified by experience. 

ON THE FATIGUE OR CONSEQUENT FRACTURE OF METALS. 

At a recent meeting of the Institution of Civil Engineers, a paper was 
read on the above subject, by Mr. Braithwaite, C. E. 

Many accidents, the causes of which have been pronounced "mysteri- 
ous," having professionally engaged the author's attention, he had care- 
fully examined the circumstances of each, and the condition of the 
fractured metal, in all cases, and at length arrived at the conclusion, that 
almost all the accidents might be ascribed to a progressive deteriorating 
action, which might be termed the "fatigue of metals,** 

Metal in a state of rest, although sustaining a heavy pressiire or strain, 
as in a beam, or girder, and exhibiting only the deflexion due to the super- 
posed weight, would continue to bear that pressure without fracture, so 
long as its rest was not disturbed, and the same strain was not too fre- 
quently repeated. But if either of these cases occurred, a certain disturb- 
ance of the particles took place ; the metal was deteriorated, and that 
portion subject to the reiterated strain was so far destroyed that it ulti- 
mately broke down. This might also arise from sudden concussions, 
when the metal was under a certain strain, and those concussions might 
be caused by the girder being suddenly unloaded. Several examples were 
given of accidents of the kind that had been alluded to ; for instance that 
of a vat in a London brewery, carried on cast-iron girders, by which it 
had been supported for some years ; but suddenly, without any apparent 
cause, they broke, and killed and wounded some workmen. In this case 
it was shown that the girders were not sufficiently strong for the load, and 
therefore, the intermittent load of the vat, which was sometimes full, and 
sometimes empty, caused a constantly recurring deflexion, and a subse- 
quent corresponding efibrt to regain its natural position, by which tlie 
comx)06ition of the metal was disturbed, and fracture ensued. Other 
examples of the same nature were given, and it was shown that the 
repeated buckling of the tube-plate of a locomotive, arising from the 
action of the pistons, had a tendency to cause fracture mechanically, and 
also that the side strains and vibrations to which suspension- rods of the 
ash-pans of locomotives were subjected, had produced very serious 
results, which it sufficed to point out forcibly to guard against the recur- 
rence of. 

The author contended, that presuming adequate dimensions to have 
been given to girders, and the stipulated weight not to have been exceeded, 
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tlie chances of accident were remate ; but tliat any repeated deflexion, 
either at inEervals, or continued so long ea to induce a permanent 
depression, must he productive of danger, whicli coiQd only be adveitEd 
by altering, or replacing the paiia de&ciimt in strength, and maintaining 
a rigid supervision, whether of beams when loaded, or of parts of 
maoliinery, or of railway stock after working. By such means, acddente 
■would be prevented, and a greater degree of coiiHdence be eetablislied in 
Btructures in whieb metnl was employed.— ioiirf. Mechanics' SlagaxUie. 

DILATATION OF CASr-IBON BY S0CCESSIVE HEATINGS. 

The remarkable phenomenon that cast iron presents after bcmg 
heated, of not returning, on cooling, to its original dimensions, but of 
presenting constantly an increase of this volume, and by consecutiTe 
heatings and coolings, of acquiring a permanent volume, larger and la^r, 
was Srst observed by Prinsep, in 1320. This chemist found that a reCoit 
of cast-iron, of which the capacity had been meaaured with eaie by tbC 
weight of mercury it contained, gave the following results. Before ever 
bnng heated, the retort contained 9. 1 3 cubic inches of mercury ; afta the 
first beating and cooling, the contents were iucreased to 9.G4 cubic inohes;- 
and after three successive heatings to the fusing point of silver, the eon' 
tents were 1Q.16 cubic inches. The cubic dilatation produced then vai 
11. 2S per cent., or a lineal dilatation of nearly 3.73 per 100. Since tbii, 
there has been occasion to observe more frequently, and to investigate thit 
property of cast-iron. It has been remarked, in effect, that all giate-ban 
which sustained a high heat became cun-ed, little by little, that they eloa- 
gated more and more, until finally they would push out the bars that sus- 
tained them. 

M. Brix, in a work he has recently publisbed, entitled Reaearchrs on tht 
Calorific Powsr of the Principal Combustibles found in Prussia, has made 
known some experiments on this subject By the aid of numerou* 
measurements, he has foimd that its permanent length augments after a 
heating, btit that tliis augmentation was so much the less as the bar had 
been beated more often, and finally ceased. Thus, a graJe-bar of 3.ff 
feet iu length, after three days of a moderate Gre, had taken a permanent 
elongation of tliree-aisteentlis of an inch, (equal to O.iiG per cent ;) at 
the end of seventeen days, tliis elongation was seven-sixlMnthH of sn 
inch, (1.012 per cent,) and at the end of thirty days had reached thirteen- 
siileentbs of an inch, (nearly two per cent.,) and did not yet appear to 
have altdned its maximum. Another bar, of the same kind, after a loi^ 
BCivieo, bad preserved a permanent elongation of 1.2S inches, or nearly 
three per cent. The bars, while in the fire, experience another elonga- 
tion, whichis temporary, and eontract as the heat is diminished; and it may 
benee bo eonoluded with M. Brix, that it is proper to give to each new baz 
a play, longitudinally, of about one twenty-fifth of an inch, or four per 
- cent., to allow for this permniient nnd temporary elongation. In all cases, 
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it is necessary to make it long enough, that when cold it may not fall 
between the supports, but in general it seems that not sufficient play is 
giyen to bars supported in this manner. — Technologiste^ May, 1854. 

MANUFACTURE OF IRON FOR SHIP-BUILDING. 

Robert M. Garvin, of Glasgow, had devised the following method for 
preventing the adhesion of barnacles, and other animal matters, or forma- 
tions to the bottoms of iron ships when afloat. He accomplishes this end 
by adding to, or mixing in the iron, of which the shijw are to be built, a 
small proportion of arsenic. This admixture may be effected, either when 
the iron is in a state of fusion, or at any other suitable or convenient stage 
in the manufacture of the metal, such as in the puddling or blooming 
processes, when the metal is soft and plastic. 

The effect of such admixture with the iron is, that the resultant, gradual, 
feeble solution of the poisonous matter in the water, destroys, or prevents, 
the adhesion of all barnacles, and marine animal productions, of every 
kind ; and thus no hold is afforded for the foreign matters which ordina- 
rily cling to the fundamental animal formations. 

By adding the poisonous matter to the mass of metal, during the process 
of the manufacture of such metal, the latter becomes thoroughly incorpo- 
rated with the poisonous ingredient, so that the whole of the exposed iron 
of which a ship is built, retains its poisonous qualities until actually worn 
out, instead of losing such qualities by surface wear. In practice, it has 
been found necessary to add as much of the ordinary white or yellow 
arsenic of commerce as the iron will fairly receive, without suffering any 
deterioration in its quality. This necessary amount of arsenic varies from 
two to five per cent, of the iron, according as the quality of the latter 
Tcuries. It is preferred, \o effect the admixture of the poisonous matter in 
the puddling furnace, the addition being made just before the metal begins 
to boil ; or, instead of this routine, the poisonous matter may be placed 
between the metal blocks, before the latter are heated for the rolling pro- 
cess. By piirsuing this last plan, littie or no loss of the arsenic ensues. 
The patentee also finds it necessary, to sprinkle the outside plate, whilst it 
is red hot, with a little arsenic in addition, the sprinkling to be performed 
before completing the rolling — as, for example, before the last two 
entrances to' the rollers. The poisoned plates are then well cleansed with 
strong acid, and are scrubbed with holystone, and are immersed in a mix- 
ture of arsenic and spelter, tin, lead or zinc. It is obvious that this sys- 
tem of treatment is applicable to the metal employed in various details 
concerned in naval construction. 

Iron plates treated in this w»y, have been tested by immersion in sea- 
water, as well as by building them into the hulls of sea-going ships, with 
the most favorable results. — Mechanics* Journaly Lo7idon, 
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THE VALUE OF IRON. 

To show how cheaply iron is obtained, and how the mechanical skill 
and labor expended upon it totally overshadow the price, a number of the 
British Quarterly Review gives the following curious and instructiYe calcu- 
lation : — 

Bar iron, worth £1 sterling, is worth, when worked into horse shoes, . £2 10 

Table knives, 86 

Needles, . . . . . . . . . . 71 

Penknife blades, . . . . . . . . . 657 

Polished buttons and buckles, . . . . . . . 897 

Balance sprinprs of watches, ....... 60,000 

Cast iron, worth £ 1 sterling, is worth, when converted into machinery, 4 

Larger ornamental work, . . . . . . . . 45 

Buckles and Berlin work, 600 

Keck chains, . . ........ 1,386 

Siiirt buttons, . . 5,896 

Thirty-one pounds of iron have been made into wire upwards of one 
hundred and eleven miles in length, and so fine was the fabric, that a part 
was converted, in lieu of horse-hair, into a barrister's wig. The process 
followed, to effect this extraordinary tenuity, consists of heating the iron, 
and passing it through rollers of eight inches diameter, going at the rate of 
four hundred revolutions per minute, down to No. 4 on the gauge. It is 
afterwards drawn cold, down to No. 38 on the same gauge, and so oui 
till it obtains the above length in miles. 

COMPOSITION OF STEREOTYPE METAL. 

Persoze, the French chemist, has published the following table, of va- 
rious fusible alloys used in producing stereotypes : — 



No. 


Lead. 


Tin. 


Bismuth. 


Antimony. 


Character. 


1 


— 


9.3 


0.5 


— 


Hard and sonorous. 


2 
3 

4 


32.0 
83.0 


30.0 

24.0 

8.0 


8.0 
80 
20 


— 


Fusible at 156 ccntip^ades; somewhat soft, 

very malleable. 
Fusible at 148 centigrades: harder than 

No. 2. 
Fusible, very brittle and very hard. 


5 
6 


16.0 


24.0 
9.5 


8.0 


05 


Fusible at 150o centigrades, very hard and 

very malleable. 
Hard, very malleable. 


7 
8 


10.0 


40.0 
9.5 


0.29 


10.0 
0.29 


Very hard, very malleable, excellent, but 

less fusible. 
Very hard and yery malleable. 


9 


6.0 


3.0 


80 


— 


Very fusible, very good, bat dear. 


10 


leo.o 


0.24 


— 


20.0 


Less brittle than ordinary type metal. 
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ON THE COMPARATIVE STRENGTH OF LEAD AND TIN PIPE. 

As the substitution of block tin pipe in place of lead, is rapidly taking 
place, for the conveyance of water, the following results of experiments 
instituted by Dr. W. H. Ellet, of New York, on the comparative strength 
of the. two metals, to resist hydraulic pressiire, will prove interesting. Dr. 
Ellet, in his report, says ; For the piirpose of determining the power of 
tin to resist pressure, absolutely, as well as relatively, to that of lead, I 
caused to be manufactured coils of pipe of the two metals, of precisely the 
same dimensions. They were made, by hydraulic pressure, with the 
same machine, the metals being urged through the same die, and passed 
over the same mandril. The interior diameter of these pipes, was five- 
eighths of an inch, the exterior seven- eighths, and their thickness was, of 
course, one-eighth of an inch. The lead pipe was tried first. A pressure 
of 60 lbs. to the square inch, was applied, without any sensible effect. 
The pressure was now gradually increased, and when it had risen to some- 
where about 200 lbs. to the inch, the pipe began to swell uniformly. Con- 
tinuing to increase the pressure, the dilatation increased likewise, until 
having reached a force of 397 lbs. to the inch, a sort of aneurismal tunior 
appeared at one point, where the metal rapidly thinned out, and at length 
parted, with a longitudinal fissure, having sharp edges. The dilatation in 
the rest of the pipe, had increased its diameter from seven-eighths of an 
inch to one and one-eighth. 

The tin pipe was next put under trial. The initial pressure here was 
that at which the lead pipe had given way, viz. : 397 lbs. to the inch. On 
increasing the pressure rapidly, dilatation was not observed until the force 
employed was somewhere between 800 and 900 lbs. to the inch. The pipe 
burst at the pressure of 1,212 lbs. to the inch, presenting, at the point of 
rupture, precisely the same appearance as the lead had done. The gener- 
al dilatation had increased the diameter, from seven-eighths of an inch to 
precisely one inch. These experiments show, most conclusively, that the 
strength of iin^ipe to resist internal pressure, is more than threefold that of 
lead. 

The greatest pressure on the distributing pipes of the Croton, in the city 
of New York, does not exceed SO lbs. to the square inch. 

IMPROVEMENTS IN THE MANUFACTURE OF IRON. 

Mr. H. Leachman, of Islington, England, has patented an invention, 
which consists in treating iron by means of certain materials, or a certain 
combination of materials, for the purpose of producing more plastic and 
malleable iron than heretofore. For this purpose, common brick- dust, 
salt, black oxide of manganese, and pig-iron, are employed, as herein-after 
mentioned. The first three mentioned materials are mixed together, in the 
following proportions, that is to say : Common brick-dust, 120 lbs.; com- 
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inon Halt, (pounded fine) 600 lbs.; black oxide of nianganeBe, 230 lbs.= 
1,000 11)s. These three materialB are to be thoroughly intenmiigled, and 
reduced to a state oF powder, and used in the boiling proceas to which pig- 
iron is uaually Buhjected. When the metal ta thoroughly melted, and 
comiaences to rise, the powder ie to be added, in quantities varjiag bom 
i lbs. to 10 lbs, weight, according to the quality of the m.elal. If the 
metal is of a very poor quality, 10 lbs. weight to the heat of 420 lbs, of 
metal, is used ; and as the quality is superior, so less is to be used propor- 
tiouAlly, up to i lbs.. In doing which, tlie manufkiturer miut be guided 
by expetienoe. The powder should be added to, or thrown into the 
metal, all at once, at the name lime stirring briskly about, so that the 
whole gets thoroughly mixed, and the iron is then ready for use. Cal- 
cined clay may be used instead of brick-duat. The patentee claims tlie 
treatiug of iron by or with a compound of materials, as above described. 

DFKABILITY OF COPPER AND ITS ALLOYS. 

The following extract from I,ayard's Discoveries in Ancient Ninev^and 
Babylon, (Appendix iii., page 670, note 3,) evidently shows that coppa 
and its alloys are durable in connection, when so united as to (fferent a 
galvanic current ; but when in mere mechanical canuection, such as bolta 
of iron coming in contact nith a ship's sheathing, are destroyed. The 
specimens collected by Mr, Layaid have stood at least three thousand 

" This was a very remarkable specimen. It was a smsll casting, in the 
shape of the fore-leg of a bull. It formed the foot of a stand, consisting 
rt a ring of iron, resting on three feet of bronze. It was deeply corroded 
Q places, and posteriorly fissured at the upper part. A section was made, 
which disclosed a central piece of iron, over which the bronze had been. 
At the upper part, where it 3iad been broken off, the iron had ruatedi 
BO produced the crack above-mentioned. The casting was sound, and 
the contact perfect between the iron aud surrounding bronze. It was evi- 
dent, on inspection, that the bronze had been cast round the iron, and 
that the iron bad not been let into the bronze ; and in this opinion I am 
oonfinoed by Mr. Robinson, of Pimlico, who has had considerable expe- 
1 in bronze casting. 



■ome interesting considerations arc suggested by this sxiccimen. ' 

'he iron was employed either to economize the bronze, for the purpoM | 
nament, or because it was re(].uired in the construction. If Uie for- 

-_ ., iron must have been much cheaper than bronze, and tlierefore, " 

probably more abundant than has been generally supposed. No EBtiefao- < 

tory conclusiou can be arrived at on this point, from the tact, tliat bronze ' 
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antiquities are much more frequently found than those of iron ; for the 
obvious reason, that bronze resists, much better than iron, destruction by 
oxidation. Although, I think, there are reasons for supposing that iron 
was more extensively used by the ancients than seems to be generally ad- 
mitted ; yet, in the specimens in question, it appears to me most probable 
that the iron was used because it was required in the construction. And 
if this be so, the Assyrians teach a lesson to many of our modern archi- 
tects and others, who certainly do not always employ metals in accordance 
Vfith their special properties. The instrument under consideration, it 'wHl 
be borne in mind, was one of the feet of a stand, composed of an iron 
ring resting upon vertical legs of bronze. A stand of this kind must 
have been designed to support weight, probably a large cauldron ; and it 
is plain that the ring portion should therefore be made of the metal having 
the greatest tenacity t and the legs of metal adapted to sustain vertical or 
superincumbent weight. Now this combination of iron and bronze exactly 
fuljils the conditions required. I do not say that a ring of bronze might 
not have been made sufficiently strong to answer the purpose of the ring 
of iron ; but I do say that, in that part of the instrimient, iron is more 
fitly employed than bronze. Moreover, the contrast of the two metals, 
iron and bronze, may also have been regarded as ornamental." 

CHEMICAL EXAMINATION OF IRON SPIKES, COATED WITH COPPER, 
BY THE PROCESS PATENTED BY E. G. POMEROY. 

The following is a report of a chemical examination of the above arti- 
cles, made by Dr. A. A. Hayes, of Boston : — 

This invention presents some peculiar features, when compared with 
the ordinary modes adopted for coating metals. It is well known that tin 
plate is manufactured by dipping thin sheets of clean refined iron into hot 
melted tin, until, by repeated immersions, the surface of the iron becomes 
more or less thickly coated. The particles of tin adhere to the iron, with- 
out any more than the most minute film of alloy of iron and tin being 
formed. By the process of Mr. Pomeroy, the surfaces of the clean iron 
spikes have first a coating of copper deposited on them galvanically, and 
this covering adheres in consequence of a polarized condition of the par- 
ticles of the iron. If the iron were absolutely pure, a perfectly uniform 
crystalline covering of copper would exist over every part of the surface. 
The metal is then protected by a coating or flux, and is immersed in" a 
bath of pure copper, or yellow metal, kept perfectly fluid, until its sur- 
face is covered more or less thickly with copper or yellow metal. In this 
way, reliance is not placed upon a mere coating by adhesion, which could 
be easily removed ; but the Unlike metal, iron, is previously covered veith 
copper, and this new surface unites to the metal in a fluid state, precisely 
as a mass of copper would, if it were immersed in a melted portion of the 
same metal. This method forms the basis of a new art in working metals , 
and the value of a single application has been tested, as follows : — 
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1. A spike, taken without selection from a lot of several thousand 
pounds, was driven its length into sound white oak timher. A hlock, in- 
cluding the spike, was exposed alternately to diluted muriatic acid, and 
air, several days. Every minute opening in the copper was thus found, 
the iron reached, and a portion dissolved. The resulting salt of iron, and 
the tannic acid of the wood, gave a bluish black discoloration to the wood. 
Exposure to the air caused the formation of hydrate of peroxide of iron, 
which, filling the minute openings, prevented further action. On splitting 
the block, it was found that the general surface of the spike was unaltered ; 
the iron having been dissolved from those points only where pores or 
openings had existed, remained as a salt adhering to the spike. 

The destruction of iron in sea- water takes place through the absorption 
of oxygen ; the exfoliation of the oxide permits the action to continue, 
until the strength and size of a bolt become reduced. In the case of these 
spikes, as the copper remains firm, only minute surfaces of the iron are 
reached, and where oxide forms, these little orifices which are first made^ 
become closed, and no further action occurs. 

In this experiment the acid was a thousand times more powerful than 
sea- water is, and the effect, in point of time, was greatly increased. 

2. Into vessels adapted for the collection of hydrogen, iron bars and 
copper coated spikes were separately placed. A mixture of muriatic add 
and water was added in like quantity to each. The hydrogen which would 
ill this case be evolved, being measured for a given time, denoted the com- 
parative rapidity of solution, for equal surfaces. It was soon found that 
the iron, of nearly equal surface, evolved so much greater volume of hy- 
drogen, .that the quantity of surface could be much reduced ; and when it 
equalled only one -fourth the surface of one spike, and four such spikes 
wore used, the spikes gave one volume, while the iron afforded nineteen. 
This experiment was varied, and continued six days, andiamean result 
for rapidity of solution, where the iron was one-sixteenth the volume of 
the spikes, was as one to nineteen and five-tenths. If the iron surface of 
the copper-covered spikes at the pores in the copper dissolved with the same 
rapidity as nail-rod does, the exposed surface of spikes would there- 
fore require 304 times as many days for destruction in this way, as iron 
ones would. 

Under any conditions to which these spikes can be exposed to corrosion, 
they vdll have at least the comparative duration of nineteen times that of 
iron spikes not coated, in sea-water ; and as they retain their size unaltered, 
they will remain firm in their places. 

TIN FOILS — CROOKE's PATENT. 

My invention consists in such improvement in the manufacture of tin 
foils and sheets, that by it I accomplish the reduction of the cost, though 
retaining those qualities which are essential to the purposes for which such 
foil or metal is required This I effect by combining the baser and cheaper 
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metal, lead with tin, not, however, in the form of an alloy or mixture, but 
80 that each metal will be kept perfectly distinct, the tin or superior metal 
being only exposed, while the lead or inferior metal is encased within. In 
order to make such sheets or foils, a peculiar ingot or slab must be first 
made, by which the whole amount of metals to be contained in the in- 
tended sheet or foil must be joined at their surfaces, and retained in such 
position that the subsequent action of the rolls shall not be able to dis- 
place or extend one metal more rapidly than the other, for it is evident 
that the lead, by reason of its being the softer and more yielding metal, 
would be squeezed out in an undue proportion to the tin, were it not con- 
fined on all sides by the tin. I therefore make the ingot or slab for roll- 
ing, in the following manner : — First, a metalUc mould is made, which 
shall determine the size of the slab to be cast ; the cavity in such mould may 
be, say six inches wide, one inch thick, and ten inches long ; then prepare 
a slab of lead, as much less in size than the cavity in the mould, as is de- 
aigned for the different proportions of the metals, say of the following 
dimensions : five and one-half inches wide, nine and one-half inches 
long, and half of one inch thick. This, when suspended in the centre of 
the mould, will leave a clear space all round, and the tin can then be poured 
in. To accomplish this suspension properly, I prepare small blocks or 
posts of tin, of a length equal to the space left between the lead and the 
sides of the mould, and by placing these around on all sides, I sustain the 
slab of lead exactly in the centre. The surface of the lead being properly 
clean, or properly fluxed or coated with an alloy of lead and tin, the mould 
is ready to receive the tin which is poiired in, until the whole of the space 
is filled, the lead being then completely encased within it. The posts of tin 
of course combine with the fluid tin poured in, and form part of the solid 
mass. The slab is now ready for the rolls, and may be extended into 
sheets and foils of any degree of thinness. From this construction of the 
slab or ingot, it is evident that the lead cannot escape from the tin, but 
must extend and be pressed out with it, in exactly the same manner, and 
at the same rate, thus insuring perfect equality in regard to the given pro- 
portions first adopted, as to every part of the sheets, no one part having 
more lead in combination with it than another. Thus, foils or sheets are 
produced, which, for many of the purposes to which those of pure tin are 
applied, such as for wrappers of tobacco, caps for bottles, &c., are fuUy 
equal in the qualities required to those of pure tin, while they are fur- 
nished at a greatly reduced cost. — Scientific American, 

TEMPERING AND GRINDING STEEL. 

Mr. Chesterman, of Sheffield, England, has lately invented and patented 
several valuable improvements in hardening and tempering steel, and in 
grinding, glazing, buffing, and brushing steel and other metallic articles. 
The process of hardening and tempering apply principally to thin steel, 
such as is used for saw-blades, for example. The hardening is effected in 
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the following manner : The inventor takes a strip, say from ten to thirty 
feet long, and winds it into a circular cast-iron case, of about the same 
depth as the width of the steel. In the side of the case is a grate or aper- 
ture, through which a small portion of the outer coil of the steel is made 
to protude. He then puts a cast metal lid on the top of the case, so as to 
cover the whole of the steel, and places the case in a furnace, and allows 
it to get red-hot, when it is removed by one workman, while another 
seizes hold of the protruding end of the steel, and draws it through a pair 
of cold steel, metal, or stone dies or plates, by which the steel will be hard- 
ened, coming out flat. The dies or plates are tcTbe kept cold, by having 
cold water applied to them, or they may be made hollow, and a stream of 
water be caused to flow through them. Shorter and stronger lengths, such 
as steel saw-blades, &c., are hardened, by placing them in a furnace, and 
allowing them to get red-hot, and then quickly introducing them and sub- 
jecting them to pressure between two dies or plates, mounted in a frame, 
so as to form a press, by which means they are both hardened and pre- 
vented from warping or buckling — care being again taken to keep the 
dies or plates, whether of metal or stone, cold by the application of water. 
He tempers these articles in the ordinary manner, and the tapes or strips 
as follows : After the strip or length of steel has passed through the dies 
or plates, it is removed to a stretching- table, where one end is made fast 
between screw- clamps, or otherwise, while the other end is clipped be- 
tween another pair of screw-clamps attached to a leather strap, which is 
fastened to a drum or roller turning in bearings, and furnished with a lever 
or arm, which is weighed so as to produce a gentle strain on the steel. 
The steel is then oiled or greased, and heat is applied to it from a portable 
furnace or gas-light, attached to a flexible tube, or from any other source, 
so as to blaze off" the oil or grease, whereby a fine spring temper will be 
imparted to the article operated on, and it will be left flat and straight 
Or a fixed gas-furnace is employed, and the steel drawn from the harden- 
ing dies or plates, direct through the gas-furnace, thus becoming hardened 
and tempered at one continuous operation. 

For the purpose of grinding both sides of a flat article, or the entire 
periphery of a circular or similarly-shaped article, the inventor fixes upon 
a central tube or axis, a grindstone in the form of a roller or cylinder, and 
makes this stone plain or indented, with semi-circular or other grooves, 
according to the shape of the article to be ground ; and over this grind- 
stone roller he mounts another similar to it. Upon rotary motion being 
imparted to the rollers, and the end of the article to be ground being in- 
serted between them, they will draw it through, but without grinding it ; 
the article is then to be drawn or pushed by the workman, in a contrary 
direction to the rotation of the rollers, and the grinding will then take 
place in its passage between them. The sides of one of the rollers, when 
the articles to be ground are flat, are also provided with collars formed of 
grindstone, and of a larger diameter than that of the rollers, whereby the 
edges, as well as the sides of the metal article, may be groimd, when re- 
quisite, at the same operation. Means are proyided for adjusting these 
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rollers to suit the thickness of the articles to be groimdi and also for ad- 
justing the stones on the central tube or axis. For the purpose of grinding 
one side only of a steel or metal article at a time, a plain wooden roller 
is substituted for one of the grindstone rollers ; and combined with this 
arrangement are guide-rollers, for cross -grinding. — Scientific American, 

WELDING STEEL ON SHEARS' BLADES. 

The welding of steel upon iron is a very particular operation, and one 
which requires great experience and care to perform. An improvement 
in machinery for welding steel on the blades of shears, and finishing them, 
has been made by Robert Dawson, of Huntington, Connecticut. The 
principal operating parts are two dies, one being of the form required for 
the back or outer side of the blade, and the other of the face or inner side 
of the same, when finished. The former die is arranged in a sliding bed, 
the latter on a roll above it, the former receiving and forming a solid bear- 
ing for the whole of the iron part of the blade, and the latter having a fiat 
face to rotate in contact with, and press upon the steel, for welding it to 
the iron properly, both being caused to move together by gearing between 
the bed of the lower die, and the roll of the upper die. — Scientijic American, 

MALLEABLE IRON CASTINGS. 

Mr. R. A. Brooman, of London, has taken the patent for an invention, 
which consists of an improved method of preparing wrought iron, so that 
it may be capable of being poured or cast into moulds, for the production 
of malleable castings, or articles which shall have all the strength and 
qualities due to wrought-iron. The invention is designed chiefiy for the 
manufacture of railway wheels ; but it is equally applicable to the produc- 
tion of other articles. Scrap or wrought-iron may be employed, or bars 
or plates cut into small pieces, and it must be melted into crucibles, such ' 
as are used for melting blister steel. To a charge suitable in amount to 
the crucible, one-half of one per cent, of charcoal, by weight, one per 
cent, of manganese and one of sal ammonia are added. The whole is 
covered from the atmosphere, and melted in a temperature of about 1,500® 
Fahrenheit, which temperature is maintained for three hours. The metal 
is then poured into moulds. Other carbonaceous matter may be substi- 
tuted for charcoal. The iron thus cast will, it is stated, be malleable, so 
as to be capable of being treated under the hammer in the forge, and 
formed into other shapes, and thus also part of the iron may be shaped in 
moulds, and part completed by forging, so as to produce intricate shapes 
and ornamental work. 

NEW MACHINE FOR ROLLING IRON. 

At tiie British Association, Mr. Clay produced and explained the model 
of a machine used for rolling taper iron, by which an iron bar may be 
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rolled of anj length, and tapered to any required degree. The prinidple 
of the action of the mneliine conansls in keeping one of the rollers filed 
on its bearings by iydraulic pcesaure. A Talye, regulated by a fijie screw, 
ptrmita the Water to escape, and thus, as the operation proceeds, the rollm 
become more and more Beparaled, and the iron bar less flattened. By regu- 
lating the valve, so as to allow of greater or lesa escape of the water, the 
degree of tapering can be veiy accurately adjusted. 



I 



It is well known that pins made of brass wire, are deficient in atrengtli 
and elasticity, and accordingly Ihey have been replaced by pina miiflE of 
iron or atecl ; but it is neeessary to tin Ihem over. This operation, how- 
erer, cannot be performed eqnally well with iron as with brass ; the pins 
have a rough, "uneven surface, which renders tliem inonnyenient to use, n 
they are liable lo tear the cloth. 

Meesrs. Vantillard and I*hlond, wishing to avoid this defect, formed 
the idea of first covering the iron with a thin coatuig of copper, or olbet 
metal having a greater affinity for tin than iron has ; hut in order that thii 
result should he satisfactorily attained, it is necessary to polish and jnckle 
the pins before coppering them. The above- named manufacturerB hava 
ingcnioualj effected the polishing, the pickling, and the coppering, 
by one single operation. To treat, for example, 2 kilt^ainines, (a little 
! than 4 pounds 6i ounces,) * litres (about 7 pints) of water, 300 
grammes (10 ounces drachms, avoirdupois, by weight) of oO of viBiol, 
-ammes (15 ounces, 13 grains, avoirdupois) of salt of tin, 40 gramnua 
ince 4 drachms 17 grains) of crystalized sulphate of zinc (white cop« 
peras), and 7 grammes (about lOS grains avoirdupois) of sulphate of COfqieii 
I mixed together ; tbia mixture is allowed to dissolve during twenty-fool 
hours. The bath being thus prepared, it is to he introduced into a bartd 
of wood, made pitchei-Iike, and mounted upon an axis. Into thia baira!, 
which has a capacity of about thirty-five pints, the pins are now to be put | 
is then turned rapidly during half an hour, when the pins will befbund i 
I have received a pickling, a polishing, and a slight coppering. After tbs 
lapse of this time, 20 grammes (about 10 drachms 8 grains, avordupou) 
of sulphate of copper, in crystals, (blue stone,) are to be added, and thS.i 
barrel again turned during ten minutra, when a solid coppering will bQ 
effected, with a finely-polished suriace. This done, the liquid in the bai- 
ls to be decanted off, and may he used repeatedly for the same purpose ( 
pins are washed in cold water, then put in atrsy containing a hot soln- 
i of soap, and agitated for about two minutes. The soap lye is decanted ■ 
off, and the pins put into a bag, with some fine sawdust, and shaken, t^ 
which means the coppered surface assumes a brilliant appearance. Tha 
pins thus prepared may be tinned in the ordinar; way. The articles made' 
\ this way arc tar more beautiful and useful than those made in the ordi- 
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nary way. This process is the more deserving of attention at present, 
quite independent of the superior quality of the pins, in consequence of 
^e exceedingly high price of brass wire. — Bulletin de la Societie d^ En- 
couragement, 

ON THE APPLICATION OF THE GASES OF BLAST FURNACES. 

Mr. Nowel, in a recent communication to the Socity of Arts, made 
some statements of interest respecting the practical application of the gases 
of blast furnaces. It was shown, on the authority of Bunsen and Play- 
fiur, and from calculations deduced from data furnished by the posthu- 
mous papers of Dulong, that of the heat produced by the combustion of 
the fuel in a coal-fed blast furnace, only 18.5 per cent, is realized in 
carrying out the processes of the furnace, the remainder, 81.5 per cent, 
being lost. This loss, in well-conducted establishments, is no longer per- 
mitted. The gases are now collected at the mouth of the furnaces and 
conveyed, by large pipes, underneath the boilers of the engines and round 
the hot-air stoves. The principle has been carried out in great perfection 
at Cwm Celyn : the pipes are six feet in diameter, and are lined with fire- 
brick ; and the gases from two furnaces only more than suffice for the sup- 
ply of seven boilers, and for the hot blast for both furnaces, at a saving of 
fall ten thousand tons of coal a year. 

NEW ENGLISH STANDARD WEIGHTS AND MEASURES. 

It will be remembered, that the destruction of the Houses of Parlia- 
ment by fire, in 1834, proved fatal to the standard yard and pound. A 
commission was subsequently appointed to consider the steps to be taken 
for the restoration of these standards, the members of which were all 
Fellows of the Royal Society. 

The late Mr. Baily took a very active part in the preparation of a 
standard yard; which, however, although constructed most carefully, 
deteriorated in such a manner as to be unworthy of confidence. Since 
Mr. Baily's death, the Rev. Mr. Sheepshanks has been engaged on the 
very difficult and delicate task of constructing a standard yard, while 
Professor Miller, of Cambridge, undertook to make a standard avoirdupois 
pound. The liberality of government placed at Mr. Sheepshanks' com- 
mand apparatus for his purpose far superior to that possessed by his prede- 
cessors. His labors were carried on in the lower tiers of cellars in Somer- 
set House, which are very favorable to the work on accoimt of their 
slow-changing temperature. 

After an infinite number of experiments and comparisons, two stand- 
ards have been constructed. The originals have been inclosed in one of 
the walls of the new Houses of Parliament ; — and perfectly accurate 
copies have also been placed in the custody of the Royal Society. 

The standard yard measure is defined by the interval between two lines 
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upon a bar of gun-metaL The bar is about thirty- eight inches long, and 
one inch square ; it is supported in a horizontal x>06ition upon eight fans 
rollers, which are carried by levers so arranged that the pressures upon tbi 
eight rollers are necessarily equaL The leyer frame, with the bar resdiig 
upon it, is placed in a box of mahogany wood. The bar is preyenied 
from moving endways by weak brass springs attached inside to the ends of 
the box, and is prevented from moving upwards by wedges of paper placed 
under three inverted stirrups. Near to each end of the bar, a cyHndzical 
hole is sunk from the upper surface of the bar to the depth of half ai 
inch, and at the bottom of each cylindrical hole is inserted a gold pin, 
upon which are cut three fine lines in the direction transversal to the bar, 
and two fine lines parallel to the axis of the bar. The limiting points of 
the yard measure are those points of the middle transversal lines which 
are midway between the longitudinal lines. On the upper gtn&oe of the 
bar the following inscription is engraved : — 

Copper 16^0*. 

Jin* • • • • • • • • • • A L^m 

Zinc 1 

' ivrr. Bally'8 metal. 

Standard yard at at 62.10, Farenhcit, cast in 1845. Troagbton & Simms, London. 

It is necessary to observe that, although the bar was cast so long ago as 
1845, the standard yai^d has been completed only very lately. 

The standard pound weight is made of platinum, representing, when 
weighed in vacuo against the last standard Troy pound, 6,999.9,976 grains, 
of which the last standard contained 5,760 grains. The form of the weight 
is a cylinder, with a groove surrounding it a little above the middle of its 
height for the insertion of the fork which is used in lifting it. On the 
upper end of the cylinder is engraved the following inscription : — 

No. 2. 

P. at 1844. 

1 lb. 

The box containing the weight is mahogany, — and when its portions are 
screwed together the weight is fixed immovably. This mahogany box is 
placed in a second mahogany box, the lid of which bears the inscription : 

standard Ponnd, 1853. 

ON THE CONSUMPTION OF SMOKE. 

The following is an abstract of a paper read before the Society of Civil 
Engineers, on the consumption and prevention of smoke, by Mr. C. Wye 
Williams. 

The object of this communication was, to endeavor to remove the mys- 
tery which had hitherto obscured, what was asserted to be one of the 
simplest and best understood processes of nature — namely, the combustion 
of the gaseous products of coal. The nature of flame and smoke was 
examined, showing that the intense heat caused by the combustion of the 
hydrogen, was the direct cause by which the temperature of the carlxm 
was raised to that of white heat, which produced the luminosity of flame. 
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This process was illustrated, by reference to the mode of producing the 
intense heat and luminc^ity required for the oxy-hydrogen microscope. In 
tiie latter, the piece of lime or carbon on which the heat was projected, 
was instantly raised to the temperature of extreme luminosity, neither the 
Kme or carbon, however, suffering rapid combustion. In the former, the 
carbon of the gas was raised by the same means, (the combustion of the 
hydrogen), to the high temperature, but could not suffer combustion until 
it was brought into contact, in its turn, with its equivalent of the oxygen 
of the air. If, however, that supply of air was not provided before the 
earbon lost its high temperature, it returned to its previous and natural 
state of a black substance, and gave th6 black character to the products 
called smoke. * 

In effecting the combustion of the gas generated from the coal in a fur- 
nace, the first process was merely mechanical, and consisted in bringing 
the atoms of the gas, and those of the air, into the most intimate state of 
mixture ; such mixture being the sine qua non of subsequent chemical 
xmion. The mode or means by which this chemical admixture could be 
effected in the most rapid and intimate manner, involved all that art or 
human ingenuity could do, towards producing perfect combustion. Refer- 
ence was then made, to the area recommended by some authorities, as 
being sufficient to allow the quantity of air to enter a furnace. It had 
been considered, that even half a square inch of aperture, for each square 
foot of furnace grate, was sufficient for the combustion of the fuel. This 
was, however, stated to be insufficient for practical purposes, the proper 
area for admission being from four to six square inches for each foot of 
grate, according to the extent of draught and the nature of the coal. This 
serious difference was supposed to have been caused, by an erroneous cal- 
culation of the rate of the current of air entering. For if half a square 
inch of area was all that was allowed, the air must have a velocity ten 
times grater than could be shown to have been ever attained. Thus, 
supposing a furnace to be four feet by two feet six inches, equal to ten 
square feet of bar surface, this would effect a combustion of 2 cwt. of 
coal per hour, and require, for the gas alone, a supply of 10,000 cubic 
feet per hour, or for 20 cwt. of the coal, 100,000 cubic feet. The following 
comparison of velocities, of the entering air for the supply of the gas, gave 
some idea of the cause of underrating the required area of admission : — 



Air Aperture 

per square 

foot of grate. 



6 sqr. inches. 
6 " " 



Velocity of draught 
per second. 



at 5 ft. per second, 
at 10 ft. " •' 



Quantity of air 
per hour. 



7,500 cubic ft. 
15,000 " " 



Quantity 

for each ton 

of coal. 



75,000 
150,000 



Then, if the area were reduced to half a square inch, it would require a 
velocity of 80 feet per second, to provide for the admission, within the 
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pveu time, of the necessary quantity. By close observation, by means ot 
an aerometer, tlie velocity of the c^utcring current was estimated at from 
8 to 10 feet per second, if the draught was good ; and from 5 to 8 f«et 
when it was but moderiite. AgoLn, it mtbb observed that, by admitting 
the air through numerous thin films or diTiaions, the velocity was new*- 
sarily leduct^ by mere friction, through so imuiy half-inch orifices, » 
■were exhibited in the models and drawings on the table. In the admii- 
Bion^ol* lur to the furnace it was shown, that the great object to be effected 
■was, the division of the ail on its aiJmisaion to the fumoee so that no 
more utoms were brought into contact with the atoms of the gas, at H17 
one moment, than were required for their sncceaaiTC union and combtu- 
tion. If this were the case,' combustion and heat would be generaUd 
continuously, as tlie gaa and air cnmo into contact. If, however, the all 
entered in s body, or even in a Sim, in larger quantities than could b* 
taken up by the gas before the temperature was lowered, a refrigeratory 
effect must be the consequence, emote would be formed and fuel would 
he wasted. It was asserted, that the phrase " burning smoke" was ini' 
proper, inasmuch as the smoke did not exist until the geses had left Sm 
furnace. PreriouBly to the introduction of the tubular, in piece of the 
flue system, iu marine boilers, it had been snpposed, that tho introducdon 
of the ail, on the Argand principle, by a perforated plate, behind the 
bridge, Batisfled all that natuio required in producing perfect combusliM. 
The tubular form of boiler, however, rendered a different arrangement 
absolutely necessary. This waa oMaaionedby iheruu, or distance between 
the bridge and the tubes, being so fcry short, and consequently, the paw- 
ing along that distance being so limited in time, that the mixing and com- 
bustion could not be adequately effected. This, after numerous trials and 
expedients, led to placing the orifices of Bdmianion in the front, 01 ill 
the door-way end of the furnace. The system adopted by boiler-malien, 
of contracting the dnor-ways of marine boilers, much impeded a BUCcesi> 
fill application of tho Argand principle. The enlarging the door-way 
opening, however, afforded sufficient space for the required number of 
three-fourths or one-half inch oriScea. By this arrangement, the length 
of the furnace, from the door to the bridge, was thus, aa it were, added to 
the length of the run. By t)iis mode of construction, the Aigand princi- 
ple had been applied, with great success to marine boilers. With te£Ei' 
enco to tho supposed ncccsaity for skilful firemen, the paper slated, that 
tho only duty that should be required from the firemen was, the keeping 
the bars fully and uniformly covered : for if the back end, 01 the sides of 
a ftu'nacc were left uncovered, tlie air would pass through them instead of 
passing tlirough the aJr-distributorB, as that passage offered the hottest and 
shortest route to the chimney. In fact, it was stated, that unless the ban 
were well and equally covered, it mas impossible to regulate or to control 
the admiesian of the aii. As to the use of self-acting valves, to rqpilate 
the admission of the air, it was stated that after numerous plans had been 
tried, during tlie last ten years, all hod been discarded in practice, being 
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found to be worse than useless. The generation of the gas, and the admis- 
sion of the air through the uncovered portion of the bars, created such 
inegularity as to defeat all efforts at uniformity, and it was impossible, by 
any self-acting valves, to obviate the effects of such irregularity. 

ON A NEW SMOKE-CONSUMING FIRE-PLACE. 

At a recent meeting of the Society of Arts, Dr. Amott, F. R. S., read 
a paper ♦* On a New Smoke Consuming and Economical Fire-place, with 
additions for obtaining the healthful warming and ventilation of houses.** 
The author commenced by stating that the great evils connected with the 
eommon coal fires were : — 1. Production of smoke ; 2. Waste of fuel ; and 
3. Defect of warming and ventilation. After reviewing the evils arising 
from smoke in the interior of houses and in the external atmosphere — 
which in the washing of clothes alone cost the inhabitants 1,500,000/. 
more than the same number of families residing in the country, besides 
being inimical to health — the question of waste fuel was examined, and 
the opinion of Count Kumford was quoted, who declared that five-sixths 
of the whole heat produced in an ordinary English fire went up the 
chimney with the smoke to waste. This estimate was borne out by the 
facts observed in countries where fuel was scarce and dear, as in some parts 
of Continental Europe, where it was burned in close stoves, that pre- 
yented the waste, and with these a fourth part of what would be con- 
sumed in an open fire sufficed to maintain the desired temperature. The 
author then proceeded to observe that if fresh coal, instead of being placed 
on the top of a fire, where it must unavoidably emit visible pitchy vapor 
or smoke, be introduced beneath the burning red-hot coal, so that its pitch 
in rising as vapor must pass among the parts of the burning mass, it 
would be partly resolved into the inflammable coal-gas, and would itself 
bum and inflame whatever else it touched. Various attempts had been 
made to feed fires in this way, of which the most important was that intro- 
duced by Mr. Cutler about thirty years ago. He placed a box filled with 
coal immediately under the fire, with its open mouth occupying the place 
of the removed bottom bars of the grate, and in the box was a movable 
bottom supporting the coal, and by pressing which the coal was lifted 
gradually into the grate to be consumed. The apparatus for lifting, how- 
ever, was complicated and liable to get out of order, which, with other 
reasons, had caused this stove to be little used. In Dr. Arnott's new 
fire-place, the charge of coal for the whole day was placed immediately 
beneath the grate, and was borne upwards as wanted by a piston in the 
box, raised simply by the poker used as a lever, and as readily as the wick 
of an argand lamp was raised, and the fire was under command as to its 
intensity almost as completely as the flame of a lamp. To hght the fire, 
wood was laid on the upper surface of the fresh coal filling the box, 
and a thickness of three or four inches of cinders or coked coal left from 
the fire of the preceding day was placed over it. The wood being then 
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lighted, instantly ignited the cinders aboTe, and at the same time the ptchy 
vapor from the fresh coal beneath rose through the wood flame and cin- 
ders, and became heated sufficiently to inflame itself, and so to augment 
the blaze. When the cinder was once fairly ignited, all the bitumen rising 
through it afterwards became gas, and the Are remained quite smokeleM 
for the remainder of the day. In this grate no air was allowed to enter at 
the bottom, and combustion therefore only went on between the hen,, 
The unsatisfactory results of some other attempts had been owing, in yut, 
to combustion proceeding downwards, owing to the admission of air 
below. 

ON THE CONSUMPTION OF FUEL AND THE PREVENTION OF SMOKE. 

At the British Association, Mr. Fair bairn, in a communication on the 
above subject, explained the principles on which the perfect combustion 
of fuel depends, and expressed his opinion that by proper attention, and 
by the adoption of tlie means already known and practised, the issuing (rf 
smoke from steam-boiler furnaces might be effectually prevented. The 
great secret is to have sufficient capacity in the boiler ; and if the boilers 
had double their usual capacity, the perfect combustion of the fuel, and, 
consequently, the prevention of smoke, might be readily accomplished. 
He referred to the steam-engine furnaces of the Cornish mines to prove 
that when there is a sufficient inducement to the proprietors by the saving 
of expense, and of incitement to the engineers by competition, the emis- 
sion of smoke is prevented without any special arrangement to produce 
that effect. Mr. Fairbairn then described a furnace which he conceived 
offered great facilities for the more perfect combustion of fuel. It consists 
of two furnaces united into one, the gases issuing from the coals being 
mixed together in a single chamber, and then passed in a heated state over 
the bridge of the furnace, where they are ignited. By this means, and by 
kepping the fire-bars clean for the admission of air, the combustion was 
rendered very complete. 

An improvement in smoke-consuming stoves has been made by E. A. 
Hill, of Joliet, Illinois. The fire-box of the stove is divided into two 
compartments, each having a separate smoke pipe, and both flre-places to 
connected together that the smoke from one can be thrown over the sur- 
face of the other fire alternately by a damper, so that the products of the 
combustion of both fires pass up the same pipe. For burning bituminous 
coal, the improvement appears to be an excellent one ; for it is designed 
that one of the fires shall always be full, red and glowing, when the other 
is supplied with fresh fuel, so that the black smoke (carbonic oxide) which 
arises when new coals are put on shall be carried over the top of the 
glowing fire, and mixed with a portion of fresh-heated air, by which 
means it will ignite — flame up — and be consumed ; in other words, form 
carbonic acid. This stove will not only consume the smoke, but save 
considerable fuel. — ScieiUific Anierican, 
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THE BENEFICIAL EFFECTS OF SMOKE. 

A writer in the London Times argues in favor of the sanitary effects of 
smoke. He says that smoke, being nothing more than mhiute flakes of 
earbon or charcoal, the carbon in such a state is like so many atoms of 
sponge, ready to absorb any of the life-destroying gases with which it may 
eome in contact. In all the busy haunts of men the surrounding air is, to 
a certain extent, rendered pernicious by their excretions, from which invisi- 
ble gaseous matter arises, such as phosphuretted and sulphuretted hydro- 
gen, cyanogen and anmioniacal compounds, well know by their intolerable 
odor. Now, the blacks of smoke (that is, the carbon) absorb and retain 
these matters to a wonderful extent. Every hundred weight of smoke 
probably absorbs twenty hundred weight of the poisonous gases emanat- 
ing from the sewers and from the various works where animal substances 
are under manipulation. 

SELF-ACTING DRAFT-CLOSER. 

A simple and effective apparatus has been devised by Professor Tread- 
well« of Cambridge, for regulating the draft in ordinary hot-air furnaces. 
This apparatus acts by the expansion of the furnace itself, so that, when- 
ever the combustion is established and carried to a certain point, the 
expansion that must attend that state of the combustion moves a catch, 
and the damper closes with absolute certainty. The contrivance is as sim- 
ple as an old-fsishioned door latch, and no more likely to get out of order. 

COOKERY FOR SOLDIERS. 

A new method of cooking and heating, the invention of General 
Dembinski, has recently been introduced into the French armies. The 
principle of the invention is very simple, but the applications of it are 
numerous. A cylinder made of zinc, copper, sheet iron, or any other 
metal, with an inner cylinder containing sand or small stones, is connected 
by means of two tubes with a very small vessel, which is placed on a fire, or 
over a gas light or a lamp. The space between the two cylinders, which 
is small, is filled with cold water. The vessel on the fire, which is made 
of very thin metal, is filled with water, which boils almost immediately. 
As the water boils it 'rushes by one of the pipes to the cylinder, and by 
the other pipe the water in the cylinder returns to the vessel over the fire, 
and this process goes on until the whole of the water boils, which is in 
one-fourth of the time that would be required to bring it to the boiling 
point if placed in a large^vessel over the fire in the usual way. The pro- 
cess is continued tmtil the sand or stones in the inner cylinder have 
become perfectly heated. Two cocks, close to the cylinder, are then 
turned, and the pipes being unscrewed, the cylinder is carried by means of 
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liandles to any roon^ which it is intended to -^arm. The temperature of 
the room is increased several degrees by the oise of this cylinder, which, of 
course, gives out neither smoke nor smell, and at the end of five hours 
the heat in the cylinder is still so great that the temperature of the room 
is very nearly'what it was when the cylinder was first introduced. Thig 
fact is hardly credible, but the experiment has been made several times 
with the same result. If more than one cylinder be wanted, the genera- 
tor remains over the fire, and other cylinders can be attached to it, and 
successively removed. The economy, convenience, and wholesomeness 
of this mode of heating may readily be conceived. The cost of an ordi- 
nary apparatus complete does not exceed twenty-five francs, and the only 
part of it subject to wear and tear is the generator, which does not cost 
one franc. If meat is to be boiled or stewed, a cooling vessel is attached 
to the cylinder. When the meat is cooked this is withdrawn, and the 
cylinder can be detached for the purpose of heating a room. This appa- 
ratus appears to be admirably calculated for railroad and other carriages, 
as a small cylinder wiU for several hours give warmth without an 
unwholesome emanation of any kind. 

ON THE RE-CUTTING OF THE TEETH OF FILES. 

The following method of re-cutting, or renewing the teeth of old files, 
has been patented by Edward Gilbert, of London. The teeth are renewed 
by a corrosive agent applied to the surface of the file. The files are first 
cleaned from any superabundance of greasy matter, and then placed in a 
rack inside a bath composed as follows : With one pound of unslaked 
lime mix two pounds of potash in one gallon of water, stir the whole inti- 
mately together, aUow it to remain till three-fourths the liquid have jxissed 
off by evaporation, draw off the remaining quarter of a gallon of liquor, 
and allow it to cool. In this liquor the files are to remain four hours, and 
are then to be removed and brushed, cleaned in clean water and made 
quite free from grease, and then immersed in a vertical position in a mix- 
ture of one part of sulphuric acid, diluted with two parts of water. The 
biting action of the acid attacks the whole surface of the files immersed ; 
the continued effect of which is to deepen the several cavities between the 
cutting points of the teeth, which become as sharp as they were originally. 
The files must be immersed for from three to six hours or upward, accord- 
ing to the fineness of the files and the strength of the liqiud. The files 
must be withdrawn and brushed from the oxide formed five or six times 
during the process. The patentee states that the process is at once com- 
paratively inexpensive, and removes so little metal that it may be repeated 
three or four times on the same file, and thus it will render it advantageous 
to wear tiles much less than usual before renewing. 
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FORDES' ROTAEY DREDGER. 

This machine consists pf a hull of suitable size to carry the machinery. 
In the middle of the boat ath wart-ships, and near the bow, running fore 
and aft, there is a well-hole, about three feet wide, and twenty-six feet 
long. In this hole works a wheel, carrying upon its periphery the buckets 
or scoops, made in the usual manner, with a hinged bottom, secured by a 
latch. The wheel has ten hubs, and ten sets of arms, stiffened with diago- 
'nal braces, to prevent lateral motion ; upon each side of the wheel is a seg- 
ment spur-wheel, into which is geared the pinions driven by the engines. 

The journals of the scoop- wheel shaft work in boxes, that can be raised 
OT lowered by a chain and windlass, to suit the depth of the bottom to be 
operated upon. In a frame at the bow of the boat there are two hinged 
Bchutes, one of which, when the machine is in operation, is kept at one 
inclination ; the other, situated above, and leading into the first, to which 
it is hinged, is raised by each bucket as it passes upwards ; as the wheel 
xevolves, the bucket passes beyond the reach of the schute, where the end 
next the wheel falls beneath the bucket, striking a trigger that opens its 
bottom, leaving the contents free to fall into the schutes, and be conveyed 
by them into the transporting scows alongside. 

This machine, for some kinds of work, must supersede all others. Where 
a long stretch can be had, such as a bar of a river, the bottom of a canal, 
&c., the performance must prove admirable. No time is lost except that 
spent in replacing the loaded scows with empty ones, and that, by practice, 
may be reduced to almost nothing. As the material is cut away, the boat is 
drawn forward by a rope anchored ahead, and passing round a barrel on 
the wheel shaft ; the rate of progress for each kind of cutting being regu- 
lated by the proper sized windlass barrel wheel, wliich can be quickly 
taken off and replaced by another. 

It is said that a machine of the third class, having a wheel 24 feet in 
diameter, with four buckets, has dug 1200 cubic yards of gravel bottom 
in a day. — Jour, Frank, InstittUe, 

Hamilton's improved dredging machine. 

This machine consists substantially of a number of scoops, hung in 
nearly a horizontal position, in a frame which is arranged to be raised or 
lowered at pleasure, between two firmly- connected boats. As used in 
lowering shoals and sand-bars, the whole apparatus is to be towed by a 
steamboat backward and forward, discharging the dirt each time in the 
deep water which is assimied to be adjacent. The forward end of the 
£rame is armed with joints projecting downward, the effect of which is to 
harrow up the bottom. Each scoop is so connected to the frame that its 
forward edge is capable of being raised and lowered to a considerable ex- 
tent, forming, when raised to a horizontal position, a nearly water-tight 
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box, to prevent the escape of the contents. A few or the whole of these 
scoops may be thus brought into action at any given moment, the proper 
depth of water being indicated by a long rod, loaded with a suitable weight, 
to dredge on the bottom behind. It is well adapted to operating on a soft 
bottom, when there is deep water conveniently near, in which the miid 
may be dimiped. 

PRATT's DITCH DIGGER. 

At the recent State Agricultural Fair of New York, Mr. R. C. Pratt, 
of Canandaigua, exhibited a new machine for digging ditches, which ap- 
pears to combine aU the elements of success. By its aid, one man and two 
horses have frequently dug 150 rods of ditch, three feet deep, in one day, 
and from 50 to 150 (according to the nature of the soil) is considered B 
day's work. The machine consists substantially of a scoop and revolving 
wheel, the scoop scraping, and the wheel carrying up the dirt, until at a 
sufficient height it is tumbled out upon the sides, at a little distance from 
the ditch. Several repetitions of the operation are required before the 
ditch is sunk to a sufficient depth. 

The specimen exhibited at the late fair was all of wrought iron, and 
weighed between 700 and 800 pounds. The diameter of the main wheel 
was five feet, and the breadth of the diggers or lifters fixed thereon, and 
that of the scoop or curved channel in which they rise, is about nine 
inches. Although the lifting apparatus is thus narrow, it is practicable^ 
and, indeed, desirable, to make the small ploughs or cutters which pare the 
side cuts somewhat wider, so that a ditch of any width, from nine to fif- 
teen inches, may be excavated by the same machine. 

The weight of the dirt which is being lifted, the curved channel, and, in 
fact, of the whole machine, rests on the diggers, which, like the floats of a 
paddle-wheel, project from the periphery of the main wheel. As the 
machine is drawn forward by the horses, the diggers are successively forced 
into the earth, and compel the wheel to rotate, thus carrying up and dis- 
charging from the top all the earth caught by the scoop, which is in imme- 
diate contact behind. On the extreme rear of the whole are adjusted two 
cutters or small ploughs, which pare the sides, and tear the earth to a suita- 
ble distance below, ready for the next passage of the machine, so that, after 
the first passage, the diggers are always pressed down into the ground, 
already loosened to a depth of from two to ten inches, which loosening 
may be supposed to regulate the depth to which they will be likely to 
sink. The wheel and its accompaniments being of considerable weight, 
great muscular exertion would be required of the attendant to pre- 
vent its fiilling on one side, but for a simple and very efi*ectual provision 
for itSi support. The stout iron shaft on which the main wheel freely re- 
volves is prolonged some two or three feet on each side, and provided with 
a light carrying wheel, mounted loose, as in a common cturriage axle, to 
run upon the ground. These wheels are to maintain the upright position 
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of the machine ; but the weight must at all times, when in operation, be 
allowed to rest on the diggers. In short, the main wheel and the whole 
machine must be allowed to sink down into a ditch, or rise to the surface, 
while the ccurying wheels simply run lightly on the surface at the sides. 
This end is accomplished by bending the axle into the form of a large crank 
at each side, and releasing it from all connection with the machine, except 
that of passing loosely through the centre. A catch is provided, by which 
the attendant (who is supposed to be grasping a pair of handles in the 
rear) may make the connection a fixed one at pleasure ; and when desiring 
to leave the field and travel the road, the weight may, by this means, be 
thrown entirely iipon the carrying wheels. 

ON THE EMPLOYMENT OF WATER IN FILLING UP DEEP BORE HOLES 

IN BLASTING OPERATIONS. 

In working the great deposit of magnetic iron ore which occurs under 
peculiar circumstances in the granite at Moravitza, in the Banat, it has 
been found necessary, in consequence of the hardness of the rock and ore, 
to use bore holes, from two to two and a half inches in diameter, and 
thirty-six to forty inches deep. The packing of such holes with clay be- 
ing a very tedious operation, Mr. A. Keszt endeavored to substitute water 
for the clay, vnth considerable success. One of Bickford's safety fuses, 
which burns in water perfectly, is attached to the cartridge, and fastened 
with thread ; this cartridge is let down to the bottom of the hole, and 
about one and a half to two inches of clay firmly packed over it, the re- 
mainder of the bore, nearly to the top, being filled with water. In the 
case of very oblique bores, where the pressure of the water upon the bottom 
was small, he plugged up the orifice of the bore with a plug of wood, 
driven vnth considerable force into it, through a slit in which the fuse 
passed. More recently still he had used, instead of a small quantity of 
day first introduced, to keep the cartridge from becoming wet, a mixture 
of tar and pitch, which most effectually preserves the powder from damp. 
Great numbers of trials have convinced him that the blasts fired with this 
arrangement lose nothing in force, whilst there is a great saving of time, 
and, consequently, of expense. — Osterr* Zeitschrift fur Ber-u-Htittenwe' 
sen, 

martin's IMPROVED JACQUARD LOOM. 

In Martin's new Jacquard machine, the object had been to substitute 
for the heavy cards a sheet of prepared paper, punched with given aper- 
tures, like the cards of the old machines ; but instead of being a series of 
pieces, two and one half inches vride, laced together, the punched paper 
formed a continuous band, only three-quarters of an inch wide, thus so 
diminishing the bulk that the weight of the new band, as compared with 
that of the old cards, was in the proportion of one to eleven. The method 
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by which this deflirable result had been attained was chiefly by an arrange- 
ment, wliich permitted the four hundred spiral springs on the needkfl^ 
used in the old machine, to be dispensed with, when, as a consequence^ 1 
the force and wear and tear due to their resistance would be done away 
with, and iine and light wires could be made to do the wcnrk of strong sbA 
heavy ones. 

LOOMS FOR WEAVING BAGS. 

A very excellent improvement has been made in looms for weaving 
peamlcBS bags by George Copeland, of Lewiston, Me., who has taken 
measures to secure the same by patent. This invention does not change 
the general character of the loom from those conmionly employed for 
wt'aving plain or twilled fabrics, but consists chiefly in certain modes (d 
constructing, arranging, and oi)erating some of tlie parts which require to 
be duplicated. A loom constructed according to this invention requires 
two sets of harness, either for plain or twilled weaving, according as a 
plain or twilled bag is required, and all the mechanism necessary to oper- 
ate the two sets of harncrtp, independently of each other. It also con- 
tains two shuttle races, placed one above the other, in front of the same 
reed, and employs two shuttles, which are both in operation at all times. 
In weaving a bag, thougli only one warp is used, two independent sheds 
are opened, one above the other, and the two shuttles follow one another 
through tlie uj^per and lower sheds, and thus produce a fabric composed 
of two parts united at the edges, one -half of the warp from which the up- 
per sheds lu'e formed composing one- half or one side of the bag, and the 
other half from which the lower sheds are formed composing the other 
half of the bag, the two parts of the fabrics thus formed only requiring 
to be united at certain intervals, corresponding with the required depth of 
the bags, to form a continuous web of bags, which, when flnished, only 
require to be cut across at proper intervals to separate them. The bot- 
toms of the bags are formed without any stoppage of the weaving, by the 
harness, and all the changes are effected by mechanism, which works with 
the loom, the whole being self-acting. — Scientijic American, 

IMPROVEMENT IN THE CONSTRUCTION OF FLOUR BARRELS. 

Mr. Thomas Pearsall, of Tioga county, N. Y., has taken a patent for a 
barrel especially adapted, as he thinks, to secure flour or meal from sour- 
ing. Ilis theory is, that the contents of the ordinary barrel commence to 
heat in the centre of the mass, and that such heating might be prevented 
by ini^erting a hollow tube in the centre of the barrel. Ilis barrels are 
made like those in ordinary use, (except tliat they must be larger, to allow 
of the same contents,) and the heads are bored with a three or four-inch 
auger. The barrel is th§n taken with one head out ; a hollow tube fitting 
the hole in tlie head, and open at both ends, is inserted in the remaining 
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head, and stands upright in the barrel, around which the flour or meal is 
placed. The other head is then put on, the tube protruding three-quarters 
of an inch, and the latter is then clinched or battered down on the outside, 
leaving a hole the diameter of the tube, entirely through the centre of the 
barrel. If the theory noted above is correct, and if the tube, which is 
made of sheet iron, will allow the same evaporation and escape of heat at 
the sides of the barrel, then Mr. Pearsall's invention may prove a valu- 
able one. 

A NEW MODE OF MANUFACTURING PAINT "BRUSHES. 

A very simple and effectual mode of manufacturing paint brushes, 
without involving the necessity of driving the handle through the centre of 
the brush, has been invented by Adonijah Handel, of Williamsburgh, N. 
Y. The nature of his invention consists in placing the hair of which the 
brush is to be made in a metal ring, and securing it therein by cementing 
or sizing the roots, so as to prevent the escape of the hair, and then uniting 
the back end of the ring, by riveting or otherwise, with a back plate, which 
receives the handle. The hair is most effectually secured in this manner, 
and it forms a solid brush ; it is easily constructed, durable, and more 
convenient than those in use. 

WIRE GAUZE FOR BANDAGES AND SPLINTS. 

Specimens of this article have been exhibited before the London Medi- 
cal Society, by Mr. Startin, the inventor. The material employed is 
flattened copper or iron wire, and costs about Is. id, per square foot ; and 
if the expense were not an object, the materials might be plated. The 
usual mode of amplication is, flrst to obtain a pattern for the splint by 
means of cartridge-paper, and then carefully to cut the sheet of gauze to 
the pattern. The spUnt further requires that the edges should be cut 
transversely at intervals, and the free edges covered with thin lead or 
adhesive plaster. Folds of linen, wet with water, are placed upon the 
limb underneath the splint, and the whole apparatus is kept in position by 
rollers or tapes. The merits of the invention were said to be those of 
lightness, cheapness, coolness, and affording the opportunity of readily 
applying lotions without disturbing the bandages. It was recommended 
in fractures, resections of the joints, and, indeed, in almost all instances 
in which cradles and splints are ordinarily ei^loyed. 

vice's SELF-REGULATING WIND-MILL. 

Mr. T. C. Vice, of Rochester, N. Y., has recently invented a self-reef- 
ing wind-mill, designed to operate on a large scale. The arms and 
frames are as usually constructed, but the canvas sails are filled with 
banks or rings at each end rumung loosely on an iron rod, also with rods 
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and loops at suitBblB distances along its length, so that the sail is prevented 
from slatting, wliile at the Haine time it is nt perfect liberty to be extended 
or contracted by auilable cords. The main shaft of the null is hollow, 
and tlitough it leads a light shaft, "which cairies on lis end, and in fionl of 
the centre of the wind-mill, a bevel wheel.. This wheel geara into power ■ 
wheels keyed on the end of light shafts which extend the whole length of 
each arm, having bearings at proper intervals along its length. Bfivolv- 
ing these shafts in one directljii, contracts tlie soil by shortening a act of 
corii leading directly to t j leocli or edge of the sails, while revolfiny 
them in the ottier direcli n releases these cords and contracts another Mt, 
which are rove through sheaves or through staples on the apposite sid^ 
and serve to extend the Eail. When all is light, the small shaft in tha 
centre of the main driving shaft is nllowed to turn with it ; but if the wind 
freshens and the null moves too fast, the amail shaft must be retarded, 
which will have the effect, by revolving the bevel wheels, to reof or eon- 
tract the trails. As the weather moderates, and more sail becomes desira- 
ble, the surface may be extended by giving the regulating or central shaft 
a greater velocity. 

This arrangement is easily adapted to employment witl^A govetnor, so 
BS to be literally aelf-adjusting, and in any event will, if succeasJul in 
practice, save much of the most disagreeable labor in attending wind-milli 
— that of reeling in cold and wet weather. A forty horse-power mill, IX 
one the sails of which are each thiriy-threo feet long and six feet wide, 
would probably require considerable power to extend the sails thuasiinDl- 
taneously ; but it may be rccoUmtcd that this operation will usually ba 
performed when the wind is light, the action in reefing bang merely thM 
of a brake to retard the wheel, and the action of the cords on the aaila is, 
in this case, direct. Mr. Vice has provided means for making the null 
itself supply the power for this purpose, and oonaidera tlie whole ausoqt- 
tihle of complBtc control by an ordinary governor. 

An improvement in windmills has also been made by Daniel HaUadayi 
of Ellington, Connecticut. This consists of the attachment of wings at 
sails to rotary movable spindles furnished with levers. These levers am 
also attached to a head which rotates with the sails upon the same shaft 
Another lever is attached to the head. This Is connected to a gov^uo^ 
which shdes the head upon the sliaft, so as to cause the levers to turn ther- 
wings or soils. The necessary resisting surface being thus presented to 
the wind, a nnifisrmity of velocity is attained. The proper regulation ot 
the obliquity of th^ sails, so as to adapt them to the varying motive fonw 
of the atmosphere, is represented by the inventor to ba thus secured,, 
without difficulty, to a degree whitlx renders his mill more oonstantlj 
available than those hitherto employed. Tlie mill built by him haa fi«B' 
feet wings ,■ that is, the diameter of tlie wind wheel is ten feet ; and it hta 
been in operation far six months, without a hand being touched to it to 
regulate the sails. It is so contrived that nothing but a squall of great 
ily fulling upon it witliout a moment' ^droing can produce damage. 



MECHANICS AND USEFUL ARTS. 83 

The mill mentioned has drawn water from a well twenty-eight feet deep, 
one hundred feet distant, and forced it into a small reservoir in thp upper 
part of the barn, sufficient for all farm purposes, garden irrigation, and 
" lots to spare." The cost of such a mill will be $50, and the pumps ajid 
pipes about $25. It is elevated on a single oak post a foot square, the 
turn circle being supported by iron braces. The wings are made of one 
longitudinal iron bar, through which run small rods : upon these rods, 
narrow boards half an inch thick are fitted, holes being bored through 
from edge to edge, and screwed together by nuts on the ends of the rods. 
This makes strong light sails, but, as wUl be seen, are fixtures not to be 
fmrled or clewed up ; but they are thrown up edge to tlie wind by a very 
ingenious and simple arrangement of the machinery, which obviates the 
great objection to wind-mills for farm use — the necessity of constant 
saperyision of the sails to suit the strength of the wind. 

Wind is undoubtedly the cheapest power that a farmer can use ; and, 
notwithstanding its inconstancy, if this improvement operates as well as it 
bids fair to in the single mill erected, it will be applied to many valuable 
uses. 

WELLMAN's self- stripping top CARDS. 

An improvement of no inconsiderable importance, considered by many 
second to none which has appeared since Arkwright*s invention of the 
rotary cylinder, has been lately introduced in the carding department of 
the cotton manufacture by Mr. George Wellman, of Lowell. Mr. Well- 
man appears to have accomplished what several others have repeatedly 
attempted; he has attached to the top cards of an ordinary carding 
machine an automatic stripper, which carefully lifts each card from its 
place, strips it by a movement closely resembling that of the liand stripper, 
but much more gentle, equable and effective, and returns it to its place, 
acoomplishing the work with any necessary degree of rapidity, and at a 
confliderably less expense for cards than in the present destructive method. 
Mr. Wellman's invention dispenses with a great part, if not the whole, of 
the gang of strippers heretofore indispensable, and the expense of stripping 
is reduced to that of a much less frequent stripping even of the cylinder. 
It has been adjudged desirable to make the carding machine larger than 
usual in cases where this invention is to be applied, not from any necessity, 
but as a matter of economy, the attachment, which by the way may be 
applied to any cards now in use, costing no more for a large than for a small 
card, and the presence of large cards adding considerably to the amount 
of work done on a given area of fioor. Mr. Wellman's machine has been 
set in practical operation but in one case, — a single machine in the works 
of the Merrimack Company, Lowell, — where it has succeeded so completely 
daring a trial of a little more than eleven months as to secure the favor of 
cotton manufacturers from all portions of the country. The Merrimack 
Company have now in course of construction three more macliines from 
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the same pattern, the expense of repairs being found to be, in oonseqiience 
of the slow motions and the equal distribution of the wear, much leas 
than was anticipated. The number and yariety of the motions in this 
dovico ore said to exceed even that of the famous caid-stickiiig machine, 
t)ie oi>crations of which have been several times exhibited in the mechan- 
ical department of the various fairs in our principal cities. This com- 
plexity of the mechanism has been endured rather than to involve the 
immediate working parts in any motions except those absolutely neoesmy. 
Hovond devices have been patented by other parties at yaiious times fix 
stripping top-cards by automatic apparatus, but they have fiailed chiefly in 
this ])oint, viz. : that the motions to which the cards were subjected were 
found to render almost utterly impracticable the delicate adjustment whidi 
is nocoHsory in this species of mechanism. 

Wrlhuiui's macliine lifts, strips, and replaces the cards with a motion 
very closely rcHcmbling that of the hand ; and having originated with a 
thorou^li practical carder, who has given this machine his enthusiastic 
attcMitiou for several years, it may safely be judged worthy of the 
iiuniediato attention of all interested in the rapidity and cheapness d 
the cotton manufacture. 

NEW MORTISING MACHINE. 

A very light and efHcicnt machine, equally well adapted to mortising, 
ganing, or tenoning, in either soft or hard wood, has been recently 
patout(Kl by Messrs. Plumb, of Honesdale, Pa. The inventors appear to 
have HtepiMKl boldly out from the beaten track, and to have produced a 
device novel in several important respects, and worthy of admiration, on 
account not less of its obvious convenience than of its smooth, accurate 
and rapid jH^rformance. The machine, when driven by hand-power, is 
readily moved to any desired point on the timber — a quality which of itadf 
flulllciently commends it to the favor of practical workers in heavy 
lumber. Unlike the ordinary varieties of mortising machines, this is 
capable of cutting very close to the edge or end of a stick, the great 
diHtinguiriliing feature of the invention consisting of the employment of a 
species of miniature plane-iron, to shave rather than chip down the 
mciterid. Two chisels of proper width i)lay vertically at proper distances 
apart to mark the ends, wliilc a stout arm projects downward and travels 
to and fro between them. This arm, which receives by very simple 
mcclianism a motion precisely adapted to its purpose, dovetails into a 
small steel cutter, or double-lip chisel, which planes in either direction 
with each movement of the slide. The machine proves itself adapted to 
every kind of heavy work, being capable of sinking mortises from two to 
ten inches long to a depth of eight inches, and of any breadth from three- 
eighths of an inch to three inches, according to the chisels and cutter 
employed. Ganes or rectangular cavities on the corners of stuff are 
executed with equal facility, the fixing of the machine in any required 
position being readily effected by the aid of a simple clamp. 
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Hutchinson's improved stave-jointer. 

Mr. C. B. Hutchinson, of Auburn, N. Y., who has heretofore devised 
sereral important improvements in macliines for the manufacture of staves, 
has recently invented a machine ^hich joints the staves entirely by sawing ; 
and the means by which the proper swell is given to the bilge, and the 
proper bevel to the edges of staves, of any width, make it an object of con- 
siderable curiosity. A narrow stave may be succeeded by a wide one, and 
this again by one extremely narrow, a single and easy motion of a lever 
(supposed to be always held in the left hand of the attendant) being 
sufficient to adapt the parts in every respect. The saws, two in number, 
are circular, and mounted side by side, although on separate shafts or 
arbors. Each arbor is carried in bearings on a movable carriage, so that 
the saws may be made to approach or recede from each other. The 
motion of the carriage is controlled by grooves bent vertically in such a 
manner that the saws would fit face to face if brought quite together, but 
become inclined as they separate, the upper points being always nearer 
than the lower. These two carriages are connected by links to the afore- 
said lever, so that they approach or recede simultaneously, from which it 
follows, that, whatever their distance apart, the bevel in which they cut is 
always closely approximating to that desired. The method by which the 
bilge or swell in the middle of the stave is produced is perhaps still .more 
admirable, it being perfectly self-adjusting. The lever, and consequently 
the position of the saws, being held stationary during the jointing of a 
stave of any given width, if the wood was fed up in a rectilinear line it 
would be sawn in the proper bevel, but of equal width throughout. The 
means by which the proper swell in the middle is attained in this machine are 
simply that of allowing the stave to be moved forward in a curved rather 
than a straight line. The feed apparatus is in fact a species of endless chain, 
ihe links being equal to that of the longest stave ever required, and the 
wood being held between hooks on the links, which tighten by their own 
motion. The joints or hinges of the chain being carried in guides, nearly 
horizontal, but curved so as to be highest in the middle position, or be- 
tween the saws, the stave is in fact a chord of an arc, and the middle 
passes the saws at a lower point, and where the saws are wider apart, than 
do the ends. By properly proportioning the curve given to the guides, any 
amount of swell may be given as required. A set of Hutchinson's ma- 
chines, as now perfected ibr cutting, jointing and crozing, are stated by the 
proprietor to make from 800 to 1,000 barrels per day. 

MELLEN's CIRCULAR PLANER. 

It frequently occurs in the operations of the machine shop that portions 
of cranks, arms, straps, cams, &c., requiring to be elegantly finished in a 
curvilinear form, are so connected to other plane surfaces or projecting 
portions as to preclude the possibility of their execution by any of the 
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Is ordiuorily employed, A circu.lar plsner, designed to siipply t1ie n 
thu* dailf rendered iippareiit, has been putentol by Mr. D. F. Mellen, of 
' 'Wentworlh, N. H., pliuiing to any radius betwecu oue inch and twenty 
feet by meaiiB wliich, avoiding technicalities as far aa possible, may be 
explained as fallawa : A rack is secured on the inner side of one of the 
Ita, and into this mesh the teeth of a gear-wheel, which latter ii 
fflOnmM on a Tcctical nsis on the onrriage or " plnte " of the planer. 
On the sama vertical axi« is Sued a second gear-wheel, which may be of 
either greater or leas diameter than the firat, and into this second wheel 
mesh the teeth of a second rack. The latter is attached by an eye at 
extremity to a pin on the under side of a circular plate which lies ii 
horizontal position a few inches above the face of the ordinal^ carris 
On tlua uiroular plate, which is free to rotate or oacillaie in a horizontd 
plane, the article to be planed is secured in the usual manner, while the 
gear-wheels, by locking on one side into a Sxed rack, anil on the oAel 
into a rack which may be connected Ui the circular or ^^e plate at 
point desired, compel the work to rotate or oscillate with every motion of 
the carriage. The adjustment of the machine to planing in any ciure 
required is further fucilitalcd by providing a set of wlieels having a 
variety of ration Each to the other, .iny of wliich may he mounted on the 
vertical axis at pleasure 

WOOD-SCHEW HOTAHY MACHINE. 

Uessis. 'Wibion and Wiley, of Providence, Rhode Island, are the joint 
Inventors of a machine for mukiiig wood-screws, which equals in rapidity 
of execution four of tlie beat .nachines now employed iu that branah of ' 
raanufaoture. The machine ia termed theWood-SerewEotary Machine, all 
the principal movements being of a continuous rotary character. Wood- 
screws, termed screw-naila hysome English authors, are UHually completed 
in three maohiiies, one only of which ia termed a " wood-screw machine.*' 
The first takes wire fromthe coil and tranaforms itinto "screw-blank" by i 
motions closely anulogous, if not identical, with those of the common 
rivet- machine. Another machine saws a shallow score across the top of i 
the head, while the main machine, on which all the study and inventive 
skill ore necessarily bestowed, seizes the blank and cuts the proper thread 
thereon. The thread of a wood-screw is all produced by removing the 
metal between, there being none of the metal squeeiied up as is done by I 
. the ordinary dies of the macliine sliop, so as to make a screw of greotet I 
total diameter than the original wire. The blanks being fed in by self- i 
ooting mechanism, are auceeaaively caught by a pair of jaws in a rerblviiig , 
chuck, held firmly by the head, and compelled to rotate steadily in one 
direction, while a properly- shaped tool ia repeatedly pressed against ita j 
ide and moved towards the paint. Several redptocating movements are 
thus uecessBiyi even with a sharp and keenly-adjuated tool, before ths ' 
thread is sunk to the required depth. Such, although usually concealed 
with some core &om the gazo of t]ieuiiiniliated,ia believed to be the method ! 
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by which these useful instruments are generally prepared, and it is cer- 
tainly that employed in the new machine, excepting with regard to the 
cutting tool and its movements. The new machine, like the older varieties, 
completes the deep spiral crease only by a repetition of shallow cuts, each 
scraping deeper than its predecessor — one main point of difference lying 
in the fact that the new machine carries the tool, or rather a series of tools, 
on a slowly-revolving horizontal wheel — the movement being cohtinu- 
ously rotative. This arrangement not only saves the time otherwise lost 
in the return motion, but avoids the employment of much complex 
mechanism. A point of equal or perhaps greater importance is gained in 
dividing the destructive effect on the edges of the cutters between eight 
tools, (that number being employed in each series,) so that, other things 
being equal, this machine, once adjusted, would remain sharp eight times 
as long the other. The simplicity and compactness of the rotary, how- 
ever, allow four machines, so to speak, to be combined in one with 
decided advantage, so that one of the ponderous constructions, which are 
some four feet square and three feet high, throws out the finished article 
with four times the rapidity, and remains in order, from the principles of 
its construction, something like eight times as long as the older devices. 

THE SILK MANUFACTURE IN ENGLAND. 

All the silk heretofore manufactured in England, either into cloth or 
spun yam, has been from raw silk imported in the hank state, that is, 
woimd off the cocoons into hanks by the natives of those countries from 
which the silk was imported. It was supposed that the winding off from 
the cocopns could never be performed by machinery ; and as hand labor 
was EG much cheaper in China, India, and Italy than in England, it was 
held by the English manufacturers that the cheapest way for them to obtain 
it was in the state of raw silk yarn. We learn by the London Artisan, that 
in all likelihood the English manufacturers will hereafter import all their 
silk in cocoons, and wind it off themselves, at a great saving. This has 
been effected by the invention of a new machine invented by John 
Chad wick, a silk manufacturer in Manchester, and T. Dickens, a silk dyer. 
The machine consists of an iron framework, about four feet v»ride, four 
feet high, and four yards long. On each side there is a row of thirty 
bobbins, arranged vertically, about eighteen inches from the floor. They 
are furnished with the ordinary fliers for encircling them with the thread 
as it is produced ; and to ^ch of the sixty bobbins there is a motion, by 
which each can be thrown out oP gear independently of the others. Over 
the bobbins there are on either side thirty copper troughs or basins, 
containing water at a temperature of about 120 degrees. In each of these 
troughs float six Syrian cocoons, and the silk reeled from these 360 
cocoons by means the least complex in their nature. Tiie continuous 
fibre does not lie in circles upon the cocoon, ])ut describes a form very 
similar to the figure 8, placed on the iburfuce in a lougitudiual direction, 
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thus, 00. As the fHament is drawn off, the cocoons have a slight oadllat- 
ing motion in the water ; and to keep them from entangling one another, 
the basins are provided with brass wires, of proper shape, a little abore 
the surface of the water. Nearly a foot above each basin there projects a 
wire, about three inches long, covered with some soft woollen or other 
substance ; and over tliis material each set of six filaments is drawn, tiie 
effect l)eing to cleanse them from superfluous moisture, and from any 
impurities which may adhere to the slender thread. To perform this 
object, the throwster (in a second stage) resorts to a special winding, the 
thread being drawn through a groove : since, however, it is then in a dry 
state, the slight impurities are not likely to be so easily removed from the 
fragile fibre as when it is moist. After descending from the cleansing part, 
the six filaments pass through a small curve made of glass, and are 
received by the flier, and spun upon the revolving bobbins. By this 
treatment the winding into hanks, as perfonned by the silk growers 
abroad, the winding on bobbins from the hank, and also the cleaning 
process, as heretofore performed in England by the throwster, are entirely 
dispensed with ; a perfect thread of silk, twisted or spun, being furnished 
at one operation ; so tliat, if the silk be intended for organzine or warp, it 
only requires the further process of doubling and throwing ; but if for 
tram silk, one process is sufficient, as thread can be easily varied in thick- 
ness by simply increasing or decreasing the number of cocoons placed in 
the basin. 

One young girl can easily superintend thirty troughs, and a continuous 
thread can be produced to fill a bobbin, free from knots or piercings ; for, 
as any single filament breaks, the new end has simply to be placed in 
contact with the other five, and becomes one with the thread ; and, as the 
cocoons end at different places, the whole is produced in the same number 
of fibres. A bobbin of China silk was inspected of double the fineness 
of any China silk imported, equal to the finest French thrown silk, and 
calculated to be worth more by 85 or 10* per pound than the same kind of 
silk would have been if reeled from the cocoons in China — a prior 
process of preparing cocoons for the reeling is carried on in the same 
room. They are placed for a few minutes in a solution of soap and hot 
water. IJy means of a perforated ladle they are then removed to an 
adjoining trough of warm water ; and here, with surprising facility, the prin- 
cipal end of the silk on each cocoon is founds by the hand of the girl who 
discharges that duty. The water detaches the end, and she catches it 
from the fioating surface, sometimes taking up half a dozen such ends of 
silk at a time. A little is drawn off, and then these cocoons are placed in 
a basin, the ends hanging over the side. The two girls who superintend 
the reeling fetch them as they piay be required, and place them in a 
trough at the end of the reeling frame, from which they remove them to 
the respective basins, to substitute the cocoons as they become exhausted 
of silk. The apparatus strips the silk very perfectly — in fact down to the 
thin covering which encloses the chrysalis. It is stated that four pounds' 
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weight of cocoons abroad or in France (where reeling has been performed 
for a few years with an instrument nearly the size of this for two sets of 
cocoons) will produce one pound of silk, but that by this process more 
than one pound weight is obtained. A new channel in the business will 
require to be opened — that of importing the cocoons. These have never 
been supplied, because they have never been demanded ; but we suppose 
they would follow the usual law in this respect which rules othdUr mer- 
cihajidise, and find their way to a good market. 

The patent is drawn so as to secure to the patentees the entire ground of 
reeling or winding (either with spin or without) direct from the cocoons, 
on bobbins or any other surface, so as to dispense with the loose skein of 
raw silk ; and it is not improbable, now the groimd is broken, that 
other machines, with the license of these patentees, may be applied to the 
same object. 

The silk made by this machine is stated by the Artisan to be twice the 
fineness of the China silk which is usually imported, and worth two 
dollars more per pound, and a greater quantity of good silk is obtained 
from the cocoons — there being less refuse — than by the hand process, or 
by another apparatus which has been in use for two years in France. — 
Scientific American. 

GILDING SILK, COTTON, OR WOOLLEN THREAD. 

The following is an abstract of a patent granted to Albert Hock, of 
Paris, for gilding silk, cotton, or woollen thread. Some things not men- 
tioned in the patent are here given, in order to impart a complete under- 
standing of the whole process. 

Description. — Take a roller of wood, of about 3i inches in diameter, or 
of such thickness that the metal leaf intended to be used will pass around 
it, to avoid waste of leaf. The length of this roller must depend on the 
quantity of silk or other thread to be wound thereon. The silk or thread, 
before it is placed on this roller for gilding, must be run upon one long 
reel, and run through a box containing some gilder's size, made of parch- 
ment cuttings, or a weak solution of gum, on to another reel, passing 
through a slit in a piece of cloth, after leaving the box, to wipe off the 
superfluous size. The thread must be run upon the second reel in such a 
manner that one thread shall not lie on the top of another, but be laid 
along spirally, from end to end. It is there suffered to dry, and is then fit 
to be run on the roller, on which the metal leaf is laid. It is run upon 
this roller also, spirally, with a space between each thread of its thickness, 
to allow the leaf to be pressed down and between each. When the thread 
is run on the metal- leaf roller, the whole is subjected, for a few seconds, 
to the vapor of soap-suds ; tlicn metal leaf is laid upon tlie thread, and 
pressed firmly down with a pad of dry cotton, when the metal leaf is found 
to adhere to the thread, which may then be run off on a spool, passing to 
the same, between glass or bright metal surfaces, to burnish it. 
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In some cases, tho metal leaf is only applied to parts of the silk or other 
thread, leading the other parts nncoated ; or different metals, gold and 
silver leaf, may be applied in sections, or different colored leaf of the same 
metal may be applied, by which means varied and beautiful fabrics may 
be produced, especially in using such tliread for weft, and weaving it into 
cloth fabrics. 

Care must be exercised to have the thread perfectly coated with size or 
gum before it is run on the roller of metal leaf, and it will answer pas 
fectly if the gummed thread itself is only slightly damped, to make the 
leaf adhere. — Scientific American, 

MANUFACTURE OF WOODEN WARE. 

The general tendency of Yankee ingenuity is towards labor-saving ma- 
chinery. As a race, the Y'ankees cannot, perhaps, be considered lazy; 
they, nevertheless, evince a wonderful propensity for dodging hard work 
in every possible way. Steam power, wind power and water power are 
put to the most menial services, as well as to those of the greatest magni- 
tude ; and machines are contrived for almost every occasion of life, from 
the weaving of cloths and carpeting to the chtirning of butter by dogs or 
sheep. Hand labor is becoming daily less and less direct in its application 
to manufactures, and might in time become, perhaps, entirely obsolete, 
were it not that the increase in the means of acquiring comforts and luxu- 
ries begets a corresponding increase in the demand for them. New wants 
are being constantly developed ; and what was but yesterday a luxury, to 
be enjoyed only by the few, becomes to-day an imperative necessity for 
the million. 

Thirty years ago, tubs, paiLs, and other articles of wooden ware, which 
hold so conspicuous and important a place among the household utensils 
of every family, were made entirely by hand. The thrifty Yankee for- 
mer, having garnered his crops in the fall, and made ample preparation for 
the long New England winter, would, when driven in doors by the drift- 
ing snows, retire to his little cooper-shop, set off from the wood-shed, or 
attached to the bam, and improve the season of rest from agricultural 
labors by turning out a few dozen of pails, or " nests ** of tubs, which he 
would exchange at the country store for West India goods, or calicoes, or 
peddle around among the inhabitants of the neighboring villages. This 
mode of manufacturing was called, in common parlance, «*set work." 
Wooden- seated chairs, settees, broom and mop handles, clothespins, trays, 
card boards, boxes, &c., were also manufactured in the same manner, to a 
large extent. 

The commencement of the manufacture of wooden ware to any con- 
siderable extent, as a regular branch of business, dates about the year 1825. 
A " patent pail " manufactory was about that time established in Keene, 
N. H., and olhers in Troy and Brandon, Vt, were started soon after. The 
next year, several manufactories were commenced in Massachusetts and 
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New Hamj)shire, and the business began to assume some degree of conse- 
quence. In the year 1831, the first " patent tubs" were manufactured in 
Fltz William, N. H. At this time there were not more than $20,000 worth 
of wooden ware annually manufactured in all New England ; but soon 
after extensive manufactories were established in Winchendon, Gardner, 
and Hingham in this State, and in various parts of New Hampshire, &c. 
In 1846, the manufacture of strictly wooden ware in Massachusetts was 
estimated at nearly half a million, and probably exceeded that amount ; at 
the present time, the manufacture extends more or less to every State in 
New England, and amounts to three or four millions of dollars annually,. 
most of which finds its way to this market. 

A large amount of the wooden ware manufacture of Maine and New 
Hampshire is carried on on Boston account, but there is also a considera- 
ble portion of the articles manufactured in Worcester County which finds 
its chief market in Rhode Island. The bulk of the articles manufactured, 
in proportion to their value, operates as a hinderance to their seeking distant 
markets ; yet the amount of this description of goods annually shipped to 
distant ports is quite large, and is rapidly increasing. 

The following statement, furnished us by a friend who is thoroughly 
conversant with this important branch of trade, will give an idea of the 
rapidity with which the business has hitlierto increased, and furnish some 
data for estimating its future growth : — 

Number of Dealers In Boston in 1831, ----- 2 

Capital invested, ---- $10,000 

Probable amoant of business, ------ 40,000 

Number of Dealers In Boston In 1844, ----- 10 

Capital invested, 250,000 

Probable amount of business, ------ 1,500,000 

The manufacture of com brooms constitutes a part of this business, 
which is by no means to be overlooked, amounting, annually, to about a 
million of dollars, and half the trade concentrating in Boston, We have 
heard the opinion expressed, that the number of brooms used in any com- 
munity furnishes the surest criterion from which to judge of its moral 
advancement ; and considering the important part which this insignificant 
little instrument sustains in regard to domestic comfort and neatness, the 
opinion may be correct. According to this standard, the American nation 
must be in the most exalted stages of moral development and progress ; but 
in communities where feminine difficulties are customarily settled by test- 
ing the strength of broomsticks, we imagine the rule will hardly hold good. 

As is the case in all other branches of manufacture, the wooden ware of 
New England excels in cheapness and excellence. In some of the South- 
em and Western States, attempts have been made to introduce the manu- 
facture by niachiner]( ; but, hitherto, the Eastern manufacturers have been 
able to cc^mpete successfully with them in their own markets, both in 
regard to the cheapness and excellence of workmansliip of their wares. — 
Boiton AUtu, 
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NEW METHOD OF EXTRACTING COLORING MATTERS. 

At a recent meeting of the Society of Civil Engineers, M. Loysd 
exhibited a simple and ingenious apparatus for extracting coloring mattea 
from dye-woods, and also for obtaining infusions or extracts of vegetable 
substances for medicinal or other purposes. The principle of action irw 
that of ^direct hydrostatic pressure, applied by a simple and inexpeDa]:ve 
apparatus. The substance to be operated upon was placed witliin a cylin- 
der whose bottom was finely perforated ; a similar pierced diaphragm WM 
placed over it, so as not to produce any pressure ; the liquid, either cold or 
hot, was poured into an upper reservoir, whence it descended by a centre 
tube to beneath the lower diaphragm, and was forced upwards by the press- 
ure through the superposed substance, every particle of which is saturated 
in its passage, expelling the air, and carrying before it all the finest portions 
to tlie upper strata, against the under side of the upper diaphragm. When 
a sufticient quantity of liquid had been passed, or the infusion was com- 
pleted, a cock was opened, which permitted the infusion to return firom 
above, by its own specific gravity, through the substance already operated 
upon, thus completing the abstraction of any coloring or other matter not 
previously taken up, and at the same time filtering the liquid. By a 
second and similar process, any thing still remaining in the substance could 
be extracted. It was practicable, by varying the height of the colunm, to 
give any degree of pressure ; and by the application of a lamp, or, in a large 
apparatus, of a coke fire, the temperature of the decoction could be main- 
tained as might be desirable. By another modification, the steam generated 
in a small boiler regulated the action of the apparatus. The system was 
described as being adapted to very numerous purposes, and the familiar 
apphcation of it to making coffee was exhibited ; the apparatus consisted 
of one vase, either of glass, china, or metal, whose cover, on being reversed, 
formed the reservoir and pressure column, and in a very few minutes clear 
strong coffee was produced. 

Caryl's flax- cleaning machine. 

In this machine, the fiax straw is fed upon an endless apron, and passed 
between several pairs of fluted rollers, to break the wood, thence through a 
pair of feed rollers, armed with coarse cards, the teeth being hooked towards 
the fluted rollers, to prevent the flax from being thrown too rapidly into 
the machine by tlie picker. 

The picker is a cylinder four feet in diameter, having on its periphery 
from sixteen to thirty- two bars, three feet long. On each of these bars is 
a row of teeth, and between each of the bars are rods ^t a distance of three- 
quarters of an inch apart, which rods hold the flax up to the cards above, 
but at the same time permitting the dirt to fall through them. Above this 
picker are cards three inches wide and three feet long, through which the 
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flax is drawn by the picker. The flax is carried upward and over to a 
point opposite the feed roller, where it is met by a brush cylinder revolv- 
ing downward towards the picker, and with twice the speed of the picker. 
Below the point of contact between the teeth and the briish is a tin spring, 
which presses slightly against the face of the brush ; the brush, revolving 
downward, reverses the position of the ends of the fibres, thus pulling off 
Ihe flax from the teeth and passing it between itself and the tin, pressing it 
half round itself, where it is met by a blast of wind from a fan blowing in 
an opposite direction to the rotation of the brush, and by which it is 
stripped from its surface in a state ready for the market, and suited for 
immediate use in the carding mill. 

This machine, it is stated, can break about 3,000 pounds of straw per 
day, delivering its product in a finished shape, and requiring the attend- 
ance of two men and three horse power. 

IMPROVEMENT IN THE PREPARATION OF HEMP. 

The hemp, after being stripped, is put into a vat -or tub, with a sufficient 
quantity of water to cover it. The water is kept at a temperature of about 
60 or 60 degrees for fifteen hours, when it is drawn off and replaced by 
other water, containing two pounds of soda and two pounds of soft soap 
dissolved in it for every 100 pounds of hemp. The heat of this Hquor may 
be 100 degrees, or it may be boiled in it for five hours. The hemp is then 
taken out and dried in the open air, or in a stove room, at a low tempera- 
ture. When it is dry it is passed between fine fluted rolls, whereby it 
acquires the softness of flax without losing its original strength. This 
treatment of hemp, it is said, enables it to be spun like flax. 

MACHINE FOR SOFTENING FLAX. ' 

Robert Boyack, of Poughkeepsie, N. Y., has invented an improved 
machine for softening flax. The improvements consist in having a vertical 
reciprocating plate with a slot through it, wliich works between two pairs 
of fluted rollers. The flax to be operated upon and softened passes from a 
feed trough, between one pair of the fluted rollers, and through the slot in 
the reciprocating plate, and from thence through the other pair of fluted 
rollers. The reciprocating plate subjects the flax to a rubbing frictional 
action, which renders it soft and pliable, without injury to its fibre. — 
Scientific American. 

CLOCKS FOR CHINA AND JAPAN. 

The latest piece of Yankee clock ingenuity is a clock for the Japan and 
Chinese markets, that measures time as the hours are counted in China 
and Japan, the hands making a diurnal revolution within twelve Chinese 
honn. The characters upon the dial plate are Chinese. The inside circle 
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has four characters, showing sunrise, meridian, sunset and midnight. The 
next circle exhibits the odd and eyen hours ; the even hours are designated 
by a bold figure, and the odd hours by smaller ones. The dial there hai 
the common minute marks, and on the extreme outside was the Chineie 
numerals, running from one to twelve. 

FRAME FOR GRAPE VINES. 

Mr. S. O. Cross, of Sandy Hill, N. Y., has invented a very conyenieiit 
frame or trellis for grape vines. The advantage of the frame is, that itis <m 
hinges at the bottom, so that it can be raised and lowered, pitched at any 
angle, and either laid upon the ground or made perpendicular. By tfaifl 
means the posture of the vine can be changed according to the weather 
and the season, without in any way injuring its vigor and fruitfulness. 

MATERIALS IN THE GREAT WALL OF CHINA. 

In a lecture on China, Dr. Bowring said it had been calculated that if 
all the bricks, stones and masonry of Great Britain were gathered tog^her, 
they would not furnish materials enough for a work such as the Wall ci 
China ; and that all the buildings in London put together would nothaTS 
made the towers and turrets which adorn it. — Builder* 

IMPROVEMENTS IN SAFETY LAMPS. 

After the invention of the wire- gauze safety lamp of Davy, certain 
imperfections began gradually to reveal themselves. In the first place, it 
was found to give so little light that the pit-men seized every opportunity 
of removing the gauze, finding, in point of fact, that their work could not 
be done with the imperfect light. And, in the second place, the great iatit 
began to be developed, that this lamp, however secure in a still atmos- 
phere, was not safe in a current. An account of the various attempts 
made to remedy the defects of the Davy — viz., insecurity in a current and 
deficiency of light — would fill a volume. TJntil within a recent period* 
however, two lamps only had been devised, which were able to supersede 
the Davy, viz., of Clanny and Museler. Dr. Clanny found that if th« 
lower part of a lamp were made of thick glass, and the wire-gauze 
cylinder retained above this, two things arose — Ist. The current of air 
descended to feed the flame in converging curves, and the gaseous products 
of combustion ascended in diverging curves. And, 2d, owing to the 
use of the glass, the gauze, being no longer required to give light, could 
be made much finer, and even doubled and trebled. The Museler lamp 
differs from the Clanny only in having a chimney in its interior just above 
the flame. There were two objections to the Clanny lamps — ^via., the 
liability of the glass to fracture on being heated, from a drop of water 
falling upon it in this state, and also its liability to fracture from mehcani- 
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cal causes. To remedy these defects as far as possible, a lamp has been 
inyented by Dr. Glover. Instead of the single glass cylinder of the 
CQanny lamp, a double cylinder was used. The outer cylinder was a 
quarter of an inch thick, the inner one a good stout glass, a full eighth of 
an inch thick. The air to feed the flame entered at the top of both, 
through wire-gauze, and passed downward between them, entering the 
inner cylinder through gauze. The double cylinder, kept packed as it 
were together by the gauze, was thus much stronger than a single one 
would be ; and if either cylinder be broken, the lamp was still a safe lamp. 
The current between the glasses kept the outer cylinder cool, so that it 
could always be held in the hand, while a Museler or Clanny got soon so 
hot that it would bum the fl.esh. The light was even superior to the 
Clanny, owing probably to the more perfect combustion, the air entering 
the inner cylinder at the bottom. 

IMPROVEMENTS IN FIRE-ARMS. 

Important experiments with new artillery have recently been made in 
England, in the presence of military and naval commanders. The 
practice commenced with a sixty-eight' pounder gun, ten feet long, and 
weighing 95 cwt., on Lancaster's principle of the bore, being oval instead 
of round, which gives the largest guns all the advantages possessed by the 
best rifle, when shot or shells of a particular description are used. 
Excellent practice, it is stated, can be made with rifles at considerable 
ranges ; but until the experiments with Lancaster's oval guns or egg-shaped 
shells, correct aim could not be taken at the astonishing distance of 5,000 
yards, the range of the practice with Lancaster's invention. The long 
period which elapsed during the flight of the destructive projectile, weigh- 
ing upward of 88 pounds, owing to its elongated form, caused, according 
to the account given, a feeling of great suspense ; but when it fell at a 
distance of. 5,000 yards, and in no instance did the shells fall wide or short 
of the target, the spot where it fell and burst presented the appearance of 
the eruption of a volcano, the sand being raised to a great height in the 
air. Experiments were also carried on with Moorsom's shells at 3,000 
yards, and the practice with them and with shot is described as very good. 
Several other gims have been made of smaller bores, on Lancaster's 
principle, for the purpose of carrying on experiments with them. 

Daring the past year, the United States "War Department have ordered 
Maynard's primer and fixtures to be substituted in place of the percussion 
lock on all muskets hereafter made at the national armories, as also on a 
part of the old muskets now on ]pnd at the diflerent depositories* Thus 
the metallic cap, which was of itself a great improvement, is superseded 
by a Btill greater one, and will soon go out of use on all flre-arms. 

An improved rifle has recently been invented by Mr. Durell Greene, of 
Cambridge. Its peculiar excellences consist in its simplicity, in the safety 
of all its movable parts from the action of the powder, in the superlative 
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ease Tvitli which it can be cleaned, and, above all, in its arrangement fix 
making absolutely impossible the escape of gas at the joint between the 
barrel and the breech. This latter is accomplished by a ** self-adjnBting 
thimble," which is forced and held upon its seat in the breech-apiece by 
the reaction of the explosion. 

HOW GUNS ARE SPIKED. 

A correspondent of the Morning Herald says : " Spikes are about four 
inches long, and of the dimensions of a tobacco pipe; the head flat; a 
barb at the point acts as a spring, which is naturally pressed to the shaft 
upon being forced into the touch-hole. Upon reaching the chamber <rf 
the gun, it resumes its position, and it is impossible to withdraw it It 
can only be got out by drilling — no easy task, as they are made of the 
hardest steel ; and being also somewhat loose in the touch-hole, there is 
much difficulty in making a drill bite as effectually as it should do. ItB 
application is the work of a moment, a single tap on the fiat head with the 
palm of the hand sufficing. This can be easily done, even if it is ever so 
dark." 



NEW GREEK FIRE. 

The war in the East has stimulated the zeal of those in Europe who 
are interested in improving the art of destruction. Projects the most 
remarkable and curious are proposed. Being persuaded that one of the 
means of preserving peace to humanity consists in perfecting our methods 
of destroying life, and not desiring, in this respect, that one nation should 
be more favored than others, we mention here some of the projects which 
rest on serious principles. 

The Greek fire has, at different times, engaged attention, without its 
being exactly known in what it consists. In 1755, a goldsmith of FariSi 
named Dupre, discovered an inflammable liquid which burned under 
water. Louis XV. allowed him to make experiments in the canal at Ver- 
sailles, and then in different seaports, to try the power of the liquid in 
setting vessels on fire. It is said the results produced were terrific How- 
ever, the' king believed it his duty to recuse the advantages which the 
invention promised. He withheld Dupr6 from publishing his diaoOTery, 
and gave him a pension. Duprc died, and carried off his secret. 

In the month of April last, the photographer, Niepce de St. Victor, 
while studying benzine as an ingredieal of a varnish, observed that this 
carburet — which is very inflammable in the open air, and at a low temper- 
ature, by the simple contact of a small flame, while being insoluble in 
water, and having a density of 85° — has, eminently, the property of burn- 
ing upon water. He then remarked, that on throwing on water some 
benzine containing a fragment of potassium, or of phosphuret of calciunit 
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dther of these substances set fire promptly to the benzine, by becoming 
inflamed through contact with water. 

In two experiments, made each time with 300 grammes of benzine, and 
half a gramme of potassium, contained in glass vessels, the breaking of 
these vessels, as they floated on the water, caused the benzine to spread 
wer a large surface ; the potassium taking fire, produced an immense 
flame, which was very hot, and continued for about one minute, notwith- 
standing a strong wind in one case, and a smart shower of rain in the 
second. 

By request of the Minister of War, M. Niepce undertook to examine 
into liquids susceptible of burning when used in the interior of hollow 
projectiles. He set himself at work, and obtained the following results : 
A mixture consisting of three parts of benzine, and one of sulphuret of 
carbon, being put into a hand grenade, previously heated to a temperature 
below that of boiling water, produced a disengagement of vapor, which 
took fire on contact with a small flame ; and a fine jet of flame was 
obtained, much less smoky than that of pure benzine, and which con- 
tinued to bum imtil the whole was consumed. For heating this hollow 
projectile, either a moment's immersion in boiling water, or contact with 
burning coals, may be employed. This mixture of benzine and sulphuret 
of carbon, of the proportions mentioned, floats on water, and its flame has 
remarkable burning properties when the sulphuret has some phosphorus 
in solution ; and it is proposed to use it in setting fire to wood. Oil of 
naptha and oil of petroleum, highly rectified, are nearly as inflammable as 
benzine, and burn on water as readily ; but their flames are not so hot. 
The oil of petroleum, benzine, and sulphuret of carbon, as they are not 
expensive, it is proposed to use in war, either for burning an enemy's ves- 
sel, or for defending a place. 

Coupled Cannons, — This is another weapon of war, the effects of which 
may be terrible. Two cannon have the same breech, and diverge at a 
given angle ; they have a common charge of powder, a single touch-hole 
and a single cap. In each of these cannons, which are accurately bored 
and polished, a piston of a cylindrical form is fitted, having the same 
caliber as the cannon, carefully turned, polished and greased. These two 
pistons are united together by an iron cord or wire, when used with a 
musket, or an iron chain from a meter to a hundred meters in length, when 
with cannon. These pistons serve as projectiles ; when fired, they straight- 
en the chain between them, and fiying through the air, they sweep every 
thing before them. — Sillimans Journal, Paris Correspondence, 

t 

THE COURAGE OF SCIENCE. 

Courage in the battle-field i& celebrated in history and in song, but little 
is said of the courage exhibited in pursuing scientific investigations, though 
often displaying more real elements of bravery than ever were called into 
action in war. It is said that when Arago and Dulong were employed 

6 
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by the French Goyemment to make experiments upon the subject of the 
construction and safety of steam boilers, the task executed by the two 
philosophers was one of as much danger as difficulty. The bursting of 
boilers, to which they were constantly exposed in a limited locality, was 
more hazardous than that of shells upon a battle-field ; and while ndlitary 
officers who assisted them — men of tried courage in the conflict-^grew pale 
and fled from the scene, the savans proceeded coolly to make their calcula- 
tions, and observe the temperature and pressure upon boilers almost at the 
very point of explosion. 

PRICE OF SCENTS. 

Piesse, in his annals of chemistry, says : — " The wealth of England is 
aptly illustrated by showing what Britannia spends, and the duty she pays 
to the Exchequer, for the mere pleasure of perfuming her handkercbieC 
As flowers, for the sake of their perfumes, are on the continent principally 
cultivated for trade purposes, the odors derived from them, when imported 
into this country, in the form of essential oils, are taxed 'with a small duty 
of Is. per pound, and are found to yield a revenue of just £12,000 per an- 
num. The duty upon Eau-de Cologne, imported in the year 1852, was, 
in round numbers, £10,000, being Is. per bottle upon 200,000 flagons im- 
ported. The duty upon the spirits used in the manufacture of perfumery 
at home is at least £20,000, making a total of £42,000 per annum to the 
revenue, independent of the tax upon snufF, which some of the ancient 
Britons indulge their noses with. If £42,000 represent the small tax 
upon perfuming substances for one year, ten times that amount is the very 
lowest estimate which can be put upon the articles as their average retail 
cost. By these calculations (and they are quite within the mark) we dis- 
cover that Britannia spends £420,000 (about $2,000,000) a year in per- 
fumery.'* 

MANUFACTURE OF PARAFFINE OIL. 

By the Edinburgh Witness, we learn that at a lawsuit lately prosecuted 
in London, one of the parties, James Young, of Bathgate, on being swoin, 
deposed, that " he manufactured and sold at the rate of 8,000 gallons a 
week ** of the Paraffine oil, which is procured from the Torbanehill new 
mineral. 8,000 gaUons a week are 416,000 gallons a year, and accord- 
ingly Mr. Young's counsel, Mr. Bramwell, stated that his client sold (in 
round numbers) " 400,000 gallons of this oil yearly," Mr.» Bramwell 
adding, «' at os. per gallon." That is, Mx, Young stated, while his counsel 
repeated the statement, that from the chemical works near Bathgate, which 
prepare the Paraffine oil procured from the Torbanehill mineral, there are 
sold of that valuable oil £100,000 (nearly $500,000) wortli yearly, and it 
is to be borne in mind that the greater portion of this very large yearly 
sum is cldw ptxfit. It was also added, that Mr. Young wa& only one of 
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many parties in Europe who ordered and obtained this mineral for 
making oil and producing gas. This mineral is only obtained from a 
small district in Scotland, and, from the foregoing, some idea of its immense 
value, in a commercial point of view, may be obtained. 

IMPROVEMENTS IN THE PREPARATION OF OILS. 

Although gas made from coals is coming into more general use in our 
cities, &c., thus doing away with the necessity of using oil, stiU the 
demand for oil is becoming greater every day. Enormous quantities of 
it are now being used on all our railroads for lubrication, thus entailing 
a great working expense on such systems of travel. Any discovery 
therefore to increase the quantity, improve it, or render it cheaper, becomes 
of great importance to the community — for the people pay for all these 
things. "We have therefore selected the two following specifications of 
recent foreign patents, granted for manufacturing oil and lubricating 
materials : — 

TreaUng Oil Matters, — G. F. "Wilson, of London, patentee. This 
invention consists in diminishing or removing the smell and color from 
the oily matters that are produced by the destructive distillation of resin, 
and in combining them with the oleine of palm and other neutral oils. The 
resin oily matters are distilled, or repeatedly distilled, with the air excluded 
— the matters, in some cases, being -treated with powerful agents, such as 
sulphuric acid, before this distillation ; or they are exposed to heat, to drive 
off their more volatile part. The purified resin oily matters are mixed 
with the other oily matters by means of agitation or boiling up with free 
steam. 

In carrying out his invention, the patentee has recourse to a preparation 
for mixing the resin oil with the oleine of palm oil and other neutral oils. 
The resin oil is first caused to be heated for about four hours, in a close 
vessel, by means of heated steam — keeping the temperature to about 350 deg. 
Fahrenheit ; and it is then to be distilled with the air excluded. Accord- 
ing to the state of purity desired to be obtained, the distiUation is to be 
performed again and again ; and, for this purpose, steam, heated to a high 
degree after it leaves the steam-boiler, is employed, as is well understood. 
If the resin oil be very impure, about two pounds of sulphuric acid are 
stirred into 112 pounds of resin oil. The same is then to be washed in 
water, and submitted to the process of heat. 

Having thus prepared the resin oil, it is to be mixed with a neuti'al oil ; 
and, for this purpose, the oleine of palm oil is preferred. The best 
mixture will be found to be in about equal quantities, — but this may be 
varied ; and, in order intimately to mix these matters or oils, they are 
boiled by the aid of free steam, by which a most intimate admixture is 
dSected ; and such combined oils will be found very useful for lubricating 
heavy machinery. 
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^H Lubricating ilalerialn. — Francois Monfrant, of Poria, patentee. This 

^K inTsntion coaaists in the employment, for the raanufaclurc of lubiicsdug 

^B mnteriak of all fatlj oils, (with tiie exception of coleseed oil,) which u 

^H dis-addified by means of milk, and alc then CHlieed to blend and interm 

^M irilh fat or a fatty body, by means of resin or a. resinoua composition. 

^1 In preparing the said lubricating materialai the patentee employs a k^ 

^B boiler or heating Teasel, heated eittier by fiie, or by Bteam, or } 

^H otherwise. ~ In this vessel, the oil to be operated on ia placed, aj 

^H to Buch a temperature that the hand can just bene it when immersed. 

^r The lard or other solid fatty body is then added, (care being taken K 

^ the mixture well with a spatula from this time to the end of the operatiMi,) 

and also resia of the ordinary deacriptiou, or resinous body, in the prt^ior- 

tiona necesaary to produce the several compoeitiona hereinafter speciSed, 

or other like proportions. When tlieae two bodies are perfectly melted, 

and on intimate camnjisture has taken place, pure fresh milk is added, in 

the proportion of at least two pints for every lOD kilogrammes (220 lbs. 

about) of ofl ; and the greater the impurity of the oil, the larger must be 

tho proportion of milk added to it. In the event of milk not brang 

> procurable, the same proportion of elburaenized water, (ptepated by adding 
the white of one egg to a pint of water,) or of allialine water, containing 
five grammes,) (three and one-fourth dwls. of crystalB of sub caibonate 
of soda to a pint of water,) or even water alone may be used ; but milk is, 
in all cases, to be preferred. The loixturB is allowed to ba bealed to 
baUing, or until the bubbling produced by the evaporation of the aqueous 
matteiB has ceased ; and, in oider to asccrtiiin when the operation hta 
been carried on to a sufficient extent, a slice of new bread is placed in tha 
heating vessel ; and, when this well browned, the operation is complete- 
It must be observed, that the stirring should he continued tliroughout the 
operation ; and, in the cose of tho more solid compounds, even after the 
boiling is completely finished. 'When the oprantiou is terminated, t 
just been described, the mixture is allowed to repose for several hours, and 
is then drawn off, before packing it for storage or use, by m 
pump 01 a common syphon. The results of the diffeient operationg 
described are, thai, by ttie boiling, all tho moisture of the milk, and other 
foreign bodies, is entirely dissipated as vapor ; and that the acid principles 
of these substances, combined with the casein of the milk, are rendered 
insoluble and precipitated, while tlie oil, separated from the deposit which 
they form, contains no acid, and Che deposit itself is, in some mcafore, 
carbonized, and ia easily removed from tlie vessel. All the products, by 
being boiled together, are thoroughly incorporated ; so that tliere i 
danger of the lard and oil becoming separated, — a result to which tho 
reain or resinous body undoubtedly conlributea. If the operalii 
carried on continuously, it will be needful to have tinned iio 
into which the uleai contents of the boiler can be tranflfeitcd, to cool and 
•elUe before being packed away. 
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No. 1. Compound for the finer carriage- work, &c. Resin, two and a 
half per cent, of the quantity of oil. Lard, 50 to 75 per cent, of the 
quantity of oil, according to the degree of solidity required. 

No. 2. Compound for copper, steel, fire- aims, the more delicate kinds 
of machinery, &c. Kesin, none ; but, instead of it, two per cent, of 
eommon yellow wax. Lard, 25 to 50 per cent, of the oil employed. 

No. 3. Compound for lubricating oil for machinery. Hesin, two and a 
half per cent, of the oil employed. Lard, five per cent. 

No. 4. Compound for the woollen manufacture, &c. Resin, none. 
Lard, three per cent, of the oil employed ; but, for this purpose, it is 
indispensable that the lard should be quite fresh. 

No. 5. Compound for paiut, oil, &c. Resin, one per cent, of the oil 
employed. Lard, two per cent. 

As before observed, these proportions may be greatly varied. The more 
lard used, the harder will be the compound. The weather also affects the 
proportions to be used, and more lard must be employed in summer than 
in winter, to produce a like effect. The lard may be composed of half 
hog's lard and half mutton or other suet or fatty matter. The lard should 
be freed from all skin, &c., and cut into small pieces ; and it is better also 
to remove from it any portions of fleshy matter that may be mixed with 
it ; and if the fatty bodies employed, whether lard, mutton suet, beef suet, 
or other fatty matter, are used in the raw state, they should be first partly 
melted, before being added to the mixture in the heating vessel, by any of 
the means ordinarily adopted for such purpose. The products, obtained 
as before mentioned, can be employed with advantage to replace all the 
oils employed as lubricators, such as animal oils, lard oil, olive oil, &c. 
They possess, moreover, the merit of being perfectly unctuous, and of 
containing no kind of acid ; they do not act prejudicially on metals, nor 
form any residuum through friction ; they neither turn rancid from age, 
nor do they harden from contact with the air ; and, lastly, their compo- 
nent parts do not separate from each other, but continue always in 
intimate commixture. — Newton* s London Journal. 

IMPROVEMENT IN THE MANUFACTURE OF CANDLES. 

F. Capiccioni, of London, patentee. When the tallow for making the 
candles is melted in the kettle, about one seven- thousandth of its quantity 
by weight, of the acetate of lead, is added, and well stirred among the 
whole for fifteen minutes. The heat is then lowered, but the tallow is 
still retained in a liquid state. About one thousandth part by weight, of 
turpentine, and a little of any of the perfumed resins, are then thrown in 
and all well stirred until the whole are thoroughly incorporated together ; 
this takes about two hours, one hour for stirring, and one hour of rest for 
the uncombined impurities to settle to the bottom. The acetate of lead, it 
is said, makes the tallow hard, and much superior to tullow not so treated f 
and upon the whole, the composition makes very superior candles. 
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c 
EXTaACTlWG JOIOR FHOM S0GAR CAKE. M^ 

Messrs. Manifold and Lowndea, patentees, Liverpool. .^ The patent 
obtained ia simplj for teJucing the cuue into very minute pieces, then sub- 
jecting theae piecea to the action of steoia in close veBaelB, and after this 
Ipreraing out the juice in a hydrostatic presa. The augai cane is reduced 
to fine pieces, like dye-wood chips, lij a scriea of circular BaWB, 
COLOHATION OF HORN, 
The following ia from the " Polftechnisches Cenlralhlatt," hy Prof. A. 
Lindner, (Genunn) ; The process employed in Fmnce to stain horn ia 
imitation of tortoise- shell, by which a ficty-red color is produced, which ia 
exceedingly agreeable by transmitted light, Ls quite different from the old 
method tilth lime, soda, and red lead. The horn ia tirst prepared by aoilk- 
ing in dilute nitric acid, consisting of one part of acid and three of water, 
at a temperature of from 88 to 100 degrees Fahr. It is then treated with 

I a miiture, consisting of one part of fryali burnt lime, two parts of carbon- 
ale of soda, and one part of white lead, for not more tlian from ten to 
fifteen miiintea, in order that the apola should only assume a yellowieh 
brown tint, and not a dark brown. The pieces of horn arc now washed 
with water, and wiped from adhering moisture witb a cloth, and intio- 
duoed into a cold bath, consisting of a decoction of Brazil wood, marlung 
10 degrees of Baumc'a hydromelcr, and one part of caustic soda, nnAed 
20 degrees. As soon as the cx)lor is properly developed, it is to be re- 
moved and washed with water, and carefully pressed between cloftiB, and 
laid afflde from 12 to IS hours, and then pohshcd. The decoction of dye- 
wood may be made by boiling one pound of the Brazil wood in two tu 
three quarts of water, and the cauatic soda may be obtained from any soap- 
boiler, or it may be produced by heating a solution of carlmnate of sod* 
to the boiling point, and adding slnked lime in powdar, until a drop of 
the liquid, on being filtered, does not effervesce, and setting it aaide, care- 
fiilly covered, until the sediment h as deposited. If a little oxide of dnc 
be added to the white lead employed as a mordant, hluiab-red shades will 
be obtained, while salts of tin give fine scarlet tints. Archil may be tiaed 
instead of the dye-woods, and still finer tints may he produced with codii- 
neaL The characteristic feature of [his process ia the use of the caustia 
Boda in the dye-bath ; and this fact accounts for Prof. Wagner not having 
been able to succeed in staining horn with any vegetable or animal dyeing 
material. 



The Industrial Society of Mulhausen offers, annually, a number ot 
prizes for inventions and improvemeut'i made during the year ; and it 
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also offers a prize to those who introduce a new branch of industry into 
the department of the Haut- Rhine. TRis last prize was taken by MM. 
Moerhlin and StoU, who manufacture sal-ammoniac from the ammoniacal 
liquid of gas works. The main difficulty in the operation consists in sep- 
arating the tar- like material which it contains. The following is the 
process adopted : — 

The ammoniacal liquid is mixed with slaked lime ; then submitted to 
distillation in a boiler heated by steam ; the parts volatilized pass into a 
worm, in which the larger part of th€ tar is deposited ; the ammonia 
passes on into a Wolff's apparatus, where it leaves the foreign substances 
present, and finally is carried into cold water, where it is condensed. In 
this state it is nearly free from its impurities ; it is neutralized with chlo- 
rohydric acid, and evaporated in a lead boiler. As it deposits, it is with- 
drawn by means of a wooden rake ; it is allowed to drain, and then 
introduced into a brick mould, and subjected to strong pressure. Blocks 
of sal-ammoniac are thus obtained, which are dried in an oven heated by 
part of the heat furnished by the evaporating furnace. 

IMPROVEMENTS IN PAVING. 

Messrs. Parker & Co., Engineers, England, have recently introduced a 
novel system of construction for the pavement of roads, bridges, &c. Pro- 
ceeding on the principle that the inequalities in the best of pavements are 
first caused by the partial collapse or sinking of the foundation, or sub- 
strata, they have to a certain extent rendered the finished portion of 
the road independent of the homogeneity and solidity of the concrete 
beneath. The plan consists in casting in sections of three feet square a 
series of iron boxes, beds, or chambers, eight inches long, three broad, 
and four deep, into each of which a block of wood is placed, with the 
grain in a vertical position, or a block of granite, made to fit with moderate 
exactness, and standing about two inches above the iron framework. By 
this arrangement the total number of sectors being made to break joint, 
and firmly keyed together, gives great solidity, avoids all tendency to par- 
tial sinking in holes, sectires a good foot-hold for the horse, whether gravel 
in used as an upper casting or not ; and as one or more blocks, more soft 
than others, show signs of. wear or decay, they may be instantly and with 
great fEUJility removed and replaced by others. Another peculiar feature 
may be noticed, which will prove a source of economy ; it is proposed to 
make the compartments for streets of the greatest thorouglifare the deepest, 
and for secondary streets less deep, and for third class more shallow 
still. By this means, when the blocks are so worn as to require removal 
in a first-class street, they may be removed to another street. — London 
Mining Journal. 
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TRIALS OF REAPERS. 

A trial for a premium of $1,500 offered by the State Agricultural Society 
of Illinois took place during the past season at Belvidere, in that States 
between Manney's Reaper, and Atkin's Self-Raking Reaper, to test thdr 
respective merits. The last-named reaper is distinguished in the report m 
Wright's, the name of the manufacturer. The trial lasted sereral dayi^ 
and the report of the umpires gives the following as some of the results :— 

Wright cut 20 22-100 acres, in 12 hours and 56 minutes. 

Manney cut 20 22-100 acres, in 10 hours and 3 minutes. 

Time consumed in reaping, binding, and shocking : — 

Wright's first field, 3 37-100 acres, bound in 18 hours and 25 minutes. 

Wright's second field, 4 31-100 acres, bound in 25 hours and 30 minutes. 
Shocked in 4 hours 38i minutes. 

Manney's first field, 3 89-100 acres. Raked and bound in 25 hours and 
47 minutes. (This included the time of the raker who stands on the ma- 
chine.) Shocked in 4 hours and 40 minutes. 

Tlie umpires refused to decide between the two reapers, declaring the 
contest so close as to render it impossible to say which was the best. 

Russell's Mowing Machine. — In this macliine the cutting bar is attached 
to the frame of a pair of small cart wheels, and the motion given to the 
cutters by a cam driven by cogs on the driving wheel, working into a small 
pinion, so that the machinery has the smallest possible amount of frictioiu 
Tlie cutting is different from any other : without crank motion, the bar 
that holds the knives only sliding 2\ inches, and yet the knives each have 
a drawing cut of 1^ inch, and arc so fixed that, when one end is dull, they 
can be changed end for end in five minutes. 

ARTIFICIAL RESPIRATION. 

Among recent English inventions. Dr. Marcet's apparatus for artificial 
respiration promises to be useful, as it has the advantage over other con- 
trivances of the same kind, of being self-acting. It has a double cylinder 
into which air is compressed ; and each by an alternate filling and dis- 
charge, with the end of a slender tube inserted into one of the nostrils, 
causes the lungs to go through the process of expiration and insfHration. 
It has been tried on asphyxiated dogs with perfect success, and there re- 
mains now to test its capabilities on human beings. 

PAPER AND PAPER MAKING. 

The enormously increased consumption of rags and other materials 
used in the manufacture of paper, with the consequent increased scarcity 
of the raw material, and the enhancement of the price of paper, have 
caused much attention to be given to this subject, both in England and 
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the United States, during the past season. Efforts have accordingly been 
made to introduce new materials to serve as paper stock, to improve the 
method of working old materials, and to diminish the cost of the me- 
chanical operations. The cause of the scarcity of paper-stock, in spite of 
an increased demand, would appear to depend on the circumstance, that 
the raw material of paper making is, in reality, the product of the wear 
and tear of a substance of very advanced manufacture, and depending for 
its quantity on the collateral causes which produce a greater or less activ- 
ity in the latter. Hence, the stoppage or partial suspension of cotton and 
other textile manufactures is sufficient to account for occasional, and 
especially for local, scarcity. 

It would appear, also, that, apart from occasional depressions of the 
manufactures, or the wear and tear of which the raw material of paper 
chiefly depends, the demands of the paper makers have been greater than 
can be supplied by the less increased rate of consumption of the manu- 
fectured products. While this has been the case, other consumers of the 
raw material have come into existence, railroads and steamboats now 
exhausting a very large quantity of cotton and other waste for wiping 
machinery. 

The disadvantage of the raw material of paper making being dependent 
upon manufactures, having no immediate relation to its supply and de- 
mand, and the fact, also, that the- growing thirst for literature is at a greater 
rate than the increase in the manufacture of cotton and flax, seem to fur- 
nish adequate reasons why the siipply of rags does not meet the increased 
demand. 

Before noticing the various improvements that have recently been 
brought forward or suggested, let us glance at the present actual condi- 
tion of the business of paper making in the United States. 

We find that there are, in the United States, 750 paper-mills in actual 
operation. Allowing 4 engines to each mill, and calculating that each 
engine will make 300 pounds of paper a day, the quantity of paper made 
in the year will be as follows : — 

Number of miUs, 750 ^number of engines, 3,000 ; number of pounds 
of paper per day, 900,000 ; number of pounds of paper in the year, 
allowing 300 days to the year, 270,000,000 ; value of this paper, at 10 
cents a pound, $27,00a,000. 

It is estimated that one and a half pounds of rags are required to make 
one pound of paper. Adopting these data, we find that 405,000,000 
pounds of rags are consumed in one year ; their value, at 4 cents a pound, 
being $10,200,000. 

The cost of labor is one and a quarter cents upon each pound of paper 
manufactured, and is, therefore, $3,375,000 a year ; and the cost of labor 
and rags united is $19,575,000 a year. 

The cost of manufacturing, aside from rags and labor, estimated from 
adding together the cost of felts, wire-cloth, bleaching powders, fuel, ma- 
chinery, interest and fixed capital, insurance expenses, &c., we find to be 

6* 
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(4,050,000. Adding this to the coat of ngs and labcr, we find that $!V I 
626,000 is the total coat of manufactoiing paper wcolli f 27,000,000, i 
measuie of profit by no mesiu niuesBonable, and which might evai bt I 
conHideied small, were not the mABu&ctuie oompuatiTeljr free bom. that 1 
■ndden changes that affect the manofactnie of cloth and metala. 

Light as we may eateem it, theie are few branchea of biuineai of man 
impoTlaiice than the rag trade. No other conntiyin the world, atrangelo 
say, is more dependent upon raga than the United States; and this is, in a 
great measure, attributable to the immense consnmplioD of paper in tlis 
publication of newspsittTs, magazinea, and works of all kinds, bemdcs 
what ia used for comiaercial aiid mercantile purposes. 

The following table shows the quantilies of rags imported into the 
United States during the yeois 1852 and '53, the sources from whence 
obtained, with their value : — 
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For the four years, 1830, '61, "62, '53, the qtiantily of rags imported into 
tlie United States amounted to 97,846,035 pounds, costing (3,262,000, or 
about tlircQ and a third cents per pound. 

Ill 1K50 wc imported rags from niueteei 
two { which tiicrcmctit nccms to have arr 
wo wtrc only able to add Peru to llie list in 1863. 

Italy neeras to be the great lource of supply. In 1860 we obtained 
nearly half as miiuy pouiida from tliere as from all other placea, while the 
amount paid exceeded half the whole aum. In 1861, the quantity and 
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prioe of Italisn rags only exceeded one-thiid of the amount bj a trifle. 
That is the only year in the four that Prussia and Denmark fomiBhed 
•ar ngB. Holland, British Esiat Indies, Fiance on the Atlantic, Mexico, 
m only in the recdpta of 1850. GibrallHr and France, on the Mediter- 
nnesn, only appear in 1852. 

The pcnnt most worthy of note is the regular falling off in the receipts 
from Italy from 1830 to 'S3. Thua we have ten millions, nine millions, 
Nven millions, four miilions of pounds p« anniitn . It is this that has drir- 
w dealers to scour all other countriea likely to afford the ^cl^es<lary supply. 
la this tliey succeeded in \85l, gaining a little over five millions of pounds 
Bpon the year previous i but the next year they fell back seven and three- 
quarter millions of pounds; and, notwithstanding the very largely 
increased demand foe paper within four years, the imports of 1863 are 
only B trifle over two millions of pounds more than 1S50. One thing in 
the aboTC table strikes us as somewhat curious : that is, that we import 
laga largely from England; and we see by her Custom- House returns, 
that the imports into that country last year were 9,G87 tons— 21,698,880 
pounds — and her exports 2,462 tons — 6,114,SdO pounds. Our imports 
ftom England the same year were 3,666,005 pounds. 

The cost per pound, of our imported rags, has been as follows : 1860, 
S61-100C. i 1861, 3 46-lOOc.i 1892, 3 12-lOOc. ; 1863, 3 46-100. 

The following table shows the amount of our exports and imports of 
p^a, and imports of rags, from 1838 to 1850 : — 
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In 1863, there were 301 paper-mills at work inEngland. 18 in Scotland, 
and 28 in Ireland. The duty (three half pence per pound) amounted to 
upwards of £925,000, BO that the annual value of paper manufactured in 
those countries could not be less th^ £3,700,000, the average value of 
paper being estimated at sixpence per pound. 

France, with a population of 36,000,000, turns annually into paper 
106,000 tons of rags. Of these, 6,000 tons are imported. In that country 
the exportation of rags has been prohibited by law since ISuO. 
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■ Eiigkiid, with 28.000,000 inlialiitentB, requires yearly 90,000 tons d( 
B IdgB, 16,000 of wliich are imported. 

H I The cnaaumption of paper in the United States is said to be th»t ot 
^M England and France added together. There are used here 6,000 tons oC 
^K Mraw for wrapping paper and paste boards, and during the last few yeaD 
V the impartatiDn of rags has nvemged 10,000 Wna, In 1850, Italy sent to 

■ tMa eountry 6,000 tons, and in 1963 only 3,000, thia deficiency being 
compensated bj importation from new places, such aa Russia, Chili, and 
Peru. 

The above clearly showa that industrious or rich nations require mote 
paper than they can make with their own rags, and that the deficiency of 
home supply ia made up by purchase from their leas advanced neighbotB. 
Bat progress in going on every where very rapidly, and every where, as it 
Beems to be the case with Italy, the exportadou wiB go on diminishing. 

Many Ettempta have been made to furnish new raw materials for paper, 
but hitherto with only partial success. The failure generally lesulta from 
one or more of three causes. Ca-] Some fibres require so tnnch cost to bring 
them to the state in which they are offered to paper makers, in the form 
of rags or cotton waste, Oiat in point of economy they cannot enter ialo 
competition with the latter, [b.) Certain fibres lose so much weight in 
bringing them to this state, that they cease to be economical, (e.) Certain 
fibres, which are well adapted on nceouiit of their tcsture for the paper 
trade, present so many difficulties in bleaching tliem as to render them 
unfit for white paper. 

In the TlDited States, if new materinls are to hEiutroduceiifDr the mpnn- 
fectnre of paper, the difficulties to be overcome are for the most part chemi- 
cal, and not mechanical, in their nature. The mechanical departments of the 
nmnufccture of paper have attained to on astonishing degree of perfection, 
until the whole process, &om the time when the boiled rags enter tbe 
engines until they are reproduced aa paper, is almost automatic. But the 
chemistry of the operation, the cleaning, the boiling, the sizing, and the 
bleaching, are yet rude and imperfect. And what is true of paper-makingi 
is true of almost every other brnuch of manufectunng in this country. 

tThc departments in which progress has been made are mechanical, and it 
Jc only here that a high degree of perfection has been attiiued to. And 
■fliiB result is a natural one; our mills and our workshopa are filled and 
•urrounded with an intelligent population, trained by example from their 
youth up, and continually stimulated to invent. Their mechanical educa- 
tion, acquired almost instinctively, mates them ready lo perceive and appre- 
jitnate mechanical principles, and their minds and energies are constantly 
"dlrectod towards the economization of power, to the application of force by 
new methods and for new purposes, or for the improving and po-fbcting 
of old plans and arrangements. But with chenaistry it is altogether differ- 
ent. Its principles cannot be acquired by observation, but only by long 
•ludy and practical working. The science itself is regarded by many aa a 
eolleetion of misystematiRed facts, and to some extent this is undoubtellly 
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true. Therefore it is that the chemical department of American manufac- 
turing is fax inferior to the mechanical. Until within a recent j^eriod, there 
has been no applied chemistry in the United States — our processes are 
foreign, learned from foreign books, and our chemical artisans are also 
foreigners. And here it may be remarked, that chemical improvements of 
ptractical value, originating in Europe, do not find their way into text- 
books and magazines for the information of the many until they have 
been long known to private manufacturers, or have been replaced by other 
improvements of greater value. 

Empirical experiment rarely leads to success in chemistry. The ma- 
terials from which paper can be manufactured exist in abundance ; but 
ibis avails nothing so long as the cost of converting them into paper 
exceeds a certain limit. The attempt to convert straw into white paper is 
an example. That it can be effected is no question, but that it can be 
effected profitably is yet to be demonstrated. The process as ordinarily 
pursued is a simple one, and not covered by any patent. The heads, grain, 
and all knots and joints must be removed by chopping and winnowing ; 
a process involving considerable expense, and much loss in weight. The 
silica investing the straw, together with much gum and coloring matter, 
must be then removed by the action of a caustic alkali. The alkali effects 
the separation of these substances by uniting with them and forming 
soluble silicate of soda, or potash and soluble soaps. It is claimed that a 
large part of the alkali so expended may be recovered by evaporating the 
residuary liquors and calcining the deposited matters. Theoretically this 
can be done ; practically, with economy, it cannot. In these operations, 
and in bleaching, the straw suffers a depreciation in weight of at least 60 
per cent., and is then inferior to rag stock. From long and careful expe- 
rience, we are convinced that white paper cannot profitably be manufactured 
from straw, or analogous materials, by any of the processes now in use. 

The direction in which improvements in the manufacture of paper are to 
be sought for is in diminishing the waste which the ordinary stocks now 
used experience in their manufacture, in availing ourselves of the refuse 
fibres of the hemp and flax plants, (thousands of tons of which are now 
annually wasted in the United Sttites and India,) and in discovering a 
method of bleaching and working the fibres of various endogenous plants, 
as manilla, sisal hemp, and the fibre of the corchorus (gunny), the Sun 
Hemp {Crotalaria)i and the " Coir*' fibre. 

The ordinary method of cleaning rags and "cotton waste" from tlie 
dirt and other impurities, is by boiling them under steam pressure, with a 
mixture of caustic lime and a little soda-ash, for twelve to twenty-four 
hours. In this treatment, the most violent and powerful among chemical 
reactions, the lime is often used in the solid, or pasty^state, as well as the 
soda-ash, by which no small portion of the cellulose is absolutely de- 
stroyed, converted in soluble compounds, to be washed away in the first 
engine. By this treatment some varieties of rags lose fifty per cent, in 
weight after washing, and on ordinary cbtton waste the depreciation is 
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nearly as great. In the last case it should be remembered that &e mft- 
terial is new, possessing its full strength, and has not been subject to 
depreciation by use. Here then, in these instances, one-half of tiie 
material is needlessly destroyed at the commencement of the operation. 

The only valuable improvement recently brought out for the improve- 
ment of paper-making, and which is designed to meet and obviate the 
difficulty above alluded to, is embraced in a patent granted, in 1854, to 
David A. Wells, of Massachusetts. His improvement, based upon some 
of the simplest and most beautiful of chemical reactions, is as follows :^ 
It has been found that a caustic alkali, in solution, if kept below a cer- 
tain limit indicated by the hydrometer, is capable of dissolving and holdiiig 
in solution caustic lime, or other alkaline earths. 

If a certain limit of strength be exceeded, the alkaline earth is predpi- 
tated. Kemembering that potash and soda form, with gum, grease, oils, 
coloring matters generally, and silicia, soluble salts, and that tiie s^lVftliiift 
earths form with the same substances insoluble salts, let us suppose a 
solution of an alkali containing lime, as described, to act on a mass of 
material, as cotton- waste, for the purpose of cleansing the same. The 
solution being heated, the alkali attacks the grease, and becomes converted 
into soap. In ordinary cases, the operation would here terminate. The 
atom of alkali, joined to the atom of grease, is inert to remove and render 
soluble any other atom of grease, and is therefore lost But when the 
caustic alkali has lime dissolved with it, the case is different. No sooner 
has the alkaU seized and liberated from its combination with the fibres one 
atom of grease, than the lime, by virtue of its forming with the fat adds 
insoluble salts, takes grca«e from the alkali, leading the alkaline particle to 
repeat its work, and again be renewed. The result is, that weak alkaline 
solutions can thus be made to do the work of strong ones, and the expense 
falls almost wholly on the cheap alkaline earth, leaving the dearer alkaU 
almost untouched and unimpaired. 

India as a source of materials for the manufacture of paper, — At the 
request of the English Board of Trade, Dr. J. Forbes Royle, distinguished 
for his acquaintance with the vegetable productions of Southern Asia, has 
published the folloAving information respecting the fibrous materials of 
India, which may be rendered serviceable for the manufacture of paper : — 

*• In reply to the reference from the Lords of the Committee of Privy 
Council for Trade, requiring my opinion respecting increased supplies of 
raw materials for paper making, I beg to be allowed to observe, that it is a 
subject on which I have of late been frequently consulted, and have 
communicated much of the following information : — 

The fibrous parts of many lily and aloe-leaved plants have been converted 
into excellent paper in India, where the fibres of tihaceous, malvaoeous, 
and leguminous plants are employed for the same purpose — as in the 
Himalayas, one of the lace bark tribe is similarly employed, and in China 
one of the mulberry tribe, and the nettle in Holland. I mention these 
various sources, because plants belonging to the same families as the above 
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abound in India and other warm countries, and are capable of yielding a 
Tery abundant and never- failing supply of sufficiently cheap and very 
excellent materials for paper making of all kinds. Some may be used 
without any further process of bleaching, but all are capable of liaving 
any color they may possess destroyed by chemical means, as I would not 
except the jute canvas or gunny bagging, because I have seen specimens 
of jute of a beautiful silky white, both plain and manufactured into 
fgibrics for furniture, &c., as shown at the East India House. As the 
Chinese make paper of rice straw and of the young shoots of the bamboo, 
while the Hindoos make ropes of different grasses, (such as Saccharum 
Munja and Saccharum Sara,) strong enough for their Persian wheels, as 
well as for towing lineJ, it is evident that these, and probably many others, 
contain a sufficiency of fibrous material for paper making. The cultivated 
cereals cannot well be turned to much account, for their straw forms the 
chief food for cattle ; but as the country abounds with grass jungles, 
which are in the autumn of every year burnt down in order that the 
young blades may spring up and aiford pasturage for cattle, it is evident 
that there are many situations where a sufficiency might be cut down 
before it has become perfectly dried up, and converted into half-stuff for 
paper makers. 

Of the sedges, also, some are, in India, employed for making ropes, as 
the Bhabhur or Eriophorum Cannabuium, for making rope bridges for 
crossing some of the hill torrents. The papyrus, we know, was used by 
the Egyptians for making their paper, but it was by cutting the material 
into thin slices and making them adhere together under pressure. But 
others of the genus, as the Cyperus legetum, are used in India for mat 
making. As these plants, as well as rushes, grow together in large 
quantities, it would be quite possible in many places to turn them to 
profitable account. 

Many parts of the world abound in the lily and aloe- leaved plants 
which have been alluded to above, and of which the leaves contain much 
easily separable fibrous materials. These belong to the genera Agave, 
Aloe, Yucca, Sansiviera, Bromelia, and others, all of which abound in 
white-colored fibres, applicable to various useful purposes, and of which 
the tow might be used for paper making, and considerable supplies 
obtained. Paper used to be made from the Sanseniera in Trichinopoly, 
and some made of the unbleached agave alone, and also mixed with old 
gimny bass. 

Among cultivated plants there is probably nothing so well calculated to 
yield a large supply of material fit for making paper of almost every 
quality as the plantain, (Musa Paradisaica,) so extensively cultivated 
in all tropical countries on account of its fruit, of which the fibre- 
yielding stems are applied to no useful purpose. The plant, as every one 
acquainted with tropical countries knows, is common near the poorest huts 
and in the largest gardens, and is considered to yield by far the largest 
quantity of nutritious matter. Its fruit in many places supplying the 
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pliico of broad, and in composition and nutritious value approaching next 
nearly to the potato, may, if produced in too large a quantity, be preserved 
in the same way as figs, or the meal may be separated, as it resembles rice 
most nearly in composition. Each root-stock throws up from six to eight 
stems, each of which must be yearly cut down, and will yield from three 
to four pounds of tlie fibre fit for textile fabrics, for rope making, or for 
tlie manufacture of paper. As the fruit already pays the expenses of the 
culture, this fibre could be afforded at a cheap rate, as from the nature of 
the plant, consisting almost only of water and fibre, the latter might easQy 
1)0 sopiirated. One planter calculates that it could be afforded for £19 ISi. 
•itt. per ton. Some very useful and tough kinds of paper have been made 
from the plantain, and some of finer quality from the same material in 
France. 

All tlie plants which have been already mentioned are devoid of true 
bark, and are called endogenous in structure. Simple pressure between 
rollers and washing would appear to be sufficient for the separation of 
the fibres of most of them. But the following families of plants are all 
jx)SReased of true bark, which requires to be stripped off, usually after 
tlie stems have been steeped in water, before their respective fibres can be 
separated from the rest of the vegetable matter. 

The flax plant abounds in fibre, but this is too valuable to be converted 
into pajHT. India, however, grows immense quantities of the plant on 
aceount of its seed, (^linseed,) which is both consumed in the country and 
export(Hl in enormous quantities ; but nowhere is the fibre turned to any 
aeeouut. This is, no doubt, owing to the climate not favoring the forma- 
tion of soft and flexible fibre ; but the short fibre which is formed, and 
might bo easily separated, would be valuable for paper making, and might 
add to the agriculturist's profits without much additional outlay. 

So aonu» mulvaccous plants are cultivated on account of their fruits being 
used as articles of diet, as okhra {hibiscus escuhntus) of the West Indies 
and of the United Stiites. The ram-turai of India is closely allied to it, 
and is cultivated for the same purposes. Both plants abound in fine 
llexiblc fibre, which is not, but might be, easily separated, and afford a 
considerable supply, especially if the cultivation was extended in the 
neighborhood of towns. Paper is made from a species of hibiscus in 
Japan, and liibiscus sabdarifla is cultivated in India on account of its jelly 
yielding calyxes. Numerous other species of hibiscus, of lida, and of 
other genera of this family, abound in wann climates ; several are culti- 
vated in different countries, as hibiscus camabinius in India, and lida 
titia'folia in China ; more might be so. They grow quickly, and to a large 
size, and abound in fibrous material of a fine, soft, flexible quality, on 
which account they might be cultivated with profit, and the tow be useful 
to the paper maker. 

The filiacea) are likewise remarkable for the abundance and fine quality 
of fibre which many of them contain, Filia Europa produces the enor- 
mous quantities of bass exported from Russia. Corchorus olitorius and 
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corchoms capsularis, the leaves of both of which are used as a vegetable, 
yield the large supply of jute imported into this country, as well as the 
gunny cloth and bass exported even to America. Several species of 
greivia yield edible fruit, on which account they are cultivated. Others 
abound in the jungles, and most would yield a valuable fibre, as some of 
them, already do, for conmiercial purposes. Some paper is made from 
gunny bass. Some of tlie leguminosa also abound in valuable fibre. 
Crotalaria juncea yields the common sunu of India. Scebania cannibana 
yields the drauchi of Bengal, while banlirnia racemesa is used for making 
rope bridges in the Himalayas. The fibre of Parkinsonia aculeata was 
sent to the exhibition ii^ 1851 expressly as being fitted for paper making ; 
though colorless, it wants strength. 

Several plants produce large quantities of a silky cotton-like substance, 
not applied to any use, such as the silk-cotton tree, the mudar of India, 
and several species of saccharum, which might be collected where labor is 
che^, and would no doubt be well fitted for conversion into pulp for 
paper. 

Among the nettle, the mulberry, and bread fruit tribes of plants, there 
are many which seem well calculated to yield material for paper making. 
The Chinese, we know, employ the inner bark of morus, now Bronpone- 
tia papyrifera. This, no doubt, produces some of the Chinese paper, 
which is remarkable for toughness. I believe that the refuse cuttings of 
the bush cultivation of the mulberry in Bengal might be turned to 
profitable account. The barks of many stinging (Urtica) and of stingless 
(Bochmeria) nettles abound in fibres remarkable for strength ; the tow of 
these might be converted into paper stufi", if not required for mixing with 
wooL 

The weeds of tropical countries which grow in such luxuriance, and 
among which are specie* of sida, of greivia, of corchorus, of triumfelta, 
and of many other genera, might all yield an abundance of fibrous 
material if the refuse of the above cultivated plants was found not to be 
sufficient. Some simple machinery for separating the fibre would greatly 
facilitate operations, while the expenses of freight might be diminished by 
compression, or, as suggested, by packing the material as dunnage ; and 
the cheapness of labor, as of every thing else, in many of these countries, 
would enable material for paper making to be brought here in great 
abundance and at a sufficiently cheap rate, if ordinary pains were taken 
by the consumers in Europe to encourage the planter or colonists of a 
distant region." 

As has been already remarked, it has been found impracticable to 
convert many of the East India fibres, gunny and manilla, into white 
paper, on account of the difficulty experienced in bleaching. The cause 
of this difficulty, as ascertained by a course of careful experiments by the 
writer, is this : The fibres contain a vegetable acid coloring matter, united 
to a salt of iron, existing naturally in the plant, and probably set free and 
changed in character by tlie course of preparation, and by the decompo- 
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sition which the fibre undergoes. This acid is probably cfenic or some- 
thing analogous, and as its combining proportion is enormously greet 
compared with that of iron, a small amount of bass, therefore, proves 
sufficient to saturate it. Under these circumstances, the fibre is as it 'were 
artificially dyed with a fast color, bit in with an iron mordant ; and until 
this difficulty is overcome, the bleaching of these materials is next \o 
impossible. 

The following are some of the recent improvements in relation to paper 
making which have appeared during the past season. 

The following is an extract from tlie specification of a patent granted to 
Messrs. Lavender & Lowe, of Baltimore, for preparing a material fyt 
paper from the southern cane : — 

We take the article called Reeds, in the Carolinas used for fishing poles, 
and farther South and West called Cane, and by botanists called the 
Aruudinaria Macrosperma of Michaux. These are first passed through 
rollers, so as to crush them flat, and cut into convenient lengths of three or 
four feet, and then laid compactly in a suitable vessel — we prefer a tub or 
vat of yellow pine plank, because it is a wood not easily affected by add. 
Muriatic or sulphuric acid, of a strength of about eighteen degrees Baume, 
diluted with an equal quantity in weight of water, is then poured upon 
the cane, enough to cover it. Suffer the cane to remain in this position 
until fully disintegrated, which is ascertained on trial, by the fibres easily 
separating and being very tender. The time requii:^ for maceration is 
two or three days. Then draw the acid off for future use ; then add 
cream of lime, or any carbonated or caustic alkali, in quantity sufficient to 
neutralize the acid absorbed by the cane, with water sufficient to cover it, 
and let it remain in tliis alkaline solution ten or twelve hours. Let the 
solution then be drawn off, and take the cane out carefully as it is tender, 
and dry it in the most convenient mode. When thoroughly dry, the 
fibres, though they separate from each other easily, yet retain their 
original strength and tenacity. Pass the cane then through a brake simi- 
lar to that used for breaking flax and hemp, and clean it, and it becomes 
fit for use, and should be put up with the fibres laid out straight and reg- 
ular, as Kentucky hemp is prepared for market, unless it is put up 
expressly for paper making, in wliich case it is unnecessary to use such 
care in putting it up straight. 

Paper from Peat. — J. Lallemand, of Besani^on, France, patentee. The 
inventor first washes the peat thoroughly, to separate all the earthy from 
the fibrous portions, and then places these latter in a strong caustic lye, 
where they are suffered to soak for twenty-four hours. They are then 
removed, and f)laced for about four hours in a bath of weak, hydro- 
chloric acid, and kept constantly agitated. After this they are washed in 
clear water, and then placed in a weak alum solution. After this they 
are bleached with chlorine, and mixed -with from five to ten per cent, of 
rag pulp, and then go through the other common . processes for making 
paper. 
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A patent for the manufacture of paper from wood has been taken in 
England, by R. A. Brooman, of London. In this, the machinery pre- 
ferred to be employed, for the purpose of obtaining the fibres of wood and 
"woody substances, consists of a millstone or millstones, or metal roller, 
cylinders, or rasps with roughened surfaces, which are caused to act upon 
blocks or pieces of wdbd held in a frame, always in the direction of the 
grain thereof, a current or stream of water being directed on to the stone 
or other reducing agent immediately before its contact with the wood. A 
gauge is provided, to prevent the passage with the water of such portions 
of the wood or woody fibres as may not be sufficiently reduced. The 
fibres come from the stones, rollers, cylinders, or rasps, in a state of pidp, 
and are passed through sieves of different gauges, from which they are 
taken, to be applied to the manufacture of different qualities of paper. 
The pulp thus obtained may be. mixed with rag pulp, and with various 
other ingredients now employed in the manufacture of paper ; and the 
pulp is subjected to form it into paper. The wood pulp may be bleached 
by any ordinary process, or by means of the following process : Mix the 
pulp, in the first place, with a solution of carbonate of soda or soda ash, 
and subsequently with a solution of alum ; the strength of these solutions 
bong regulated by the degree of whiteness required to be given to the 
pulp. The relative proportions of the two chemical bodies in their re- 
spective solutions are about two to one ; that is, the quantity of carbonate 
of soda contained in its solution should be about double the quantity of 
alum contained in the solution of that salt. The total quantity of both 
required, is about one-tenth by weight of the pulp operated on. 

The patentee claims, first, the manufacture of paper from wood and 
woody fibres, reduced to fibrous pulp by means of mechanical agents, 
acting in the direction of the length or grain of the said fibres, and paral- 
lel thereto ; together with water or other suitable liquid, applied in the 
manner described. And, second, the particular arrangement of machinery 
described, for reducing wood to fibrous pulp suitable for the manufacture 
of paper. 

The following notice of another improvement is taken from Newton* s 
JowmcUt George Stiff, of London, patentee : — 

In. carrying out his invention, the patentee makes use of straw, or grass, 
«« gunny bagging," and ** hemp bagging," preferring, however, the em- 
ployment of straw. "When straw, grass, or vegetable fibre of any similar 
kind is employed, the first process made use of is, to cut the straw or 
fibre into lengths of about half an inch, — which may be done in a chaff- 
cutting machine, or any similar apparatus heretofore employed for the 
purpose ; after which, the straw or fibre is winnowed, by any suitable 
contrivance, in order to separate the knots and other portions of the fibre 
which could not be readily reduced to the consistency of pulp. The straw 
or fibre thus treated, or the gunny bagging, or hemp bagging, after hav- 
ing been suitably prepared, Is placed in a boiler or vessel, together with a 
sufficient quantity of clear water to cover the fibre or other material, and 
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boilcci for the space of one or two hours. This boiler or Tessel is fomiihfid 
-with partition or diaphram, finely perforated, or composed of game s 
Biinilar material, through which the water may be drained off from tiiB 
fibre or other material, and carried away through a discharge-pipe, wbicih 
is brought into connection with the lower surface of the boiler or yendi 
After this process, the fibre or other material is to^be immersed in lim^ 
water, in the proportion of about 1 cwt. of lime> water to every cwt of 
material, and to remain so immersed for the space of about twenty-foor 
hours, the mixture being occasionally stirred. After the expiratioii of 
this time, the lime-water is to be drained off, and a fresh solution pouzed 
on, which is again drained off as before. When this operation has beei 
continued during about three days, the fibre or other material is to be 
placed in water, to which alkali has been added, in the proportion of about 
10 pounds of alkali to every 1 cwt. of water, and boiled for the space of 
two or three hours ; the alkaline solution is then drained off in the man- 
ner before described. After the fibre of the material has been thus treated, 
it is washed and bleached in the same manner as when bleaching rags ; 
that is to say, by running it into tanks or vessels, with a quantity of ' 
chlorine or bleaching powder sufficient to bleach it to that degree of 
whiteness which is required for the quality of paper to be made. After 
being thus bleached, the straw, or other fibre or material, may be washed 
and beaten, and reduced to pulp or half stuff, in the usual manner ; and 
the pulp or half stuff may be converted into such paper as shall be re- 
quired by the process heretofore in use. 

The patentee claims the substitution of lime-water for other alkaline 
solutions heretofore employed in the maceration of straw, grass, or other 
vegetable fi])re, or gunny bagging, or hemp bagging, used to form the 
pulp or half stuff, in the manufacture of such descriptions of paper as aie 
produced from the aforesaid materials. — Nexcton's Lotidon Journal, 

Manufacture of Paper from Coio-dung. — The following communicatioii, 
by Dr. Lloyd, of England, is published in the Journal of the Society of 
Arts : — 

Attracted to the subject of paper-making by an accidental circumstance, 
and aware of the very great variety of vegetable substances that have, 
from time to time, been proposed to be so employed, and of those which 
are actually in use, wholly or in part, as substitutes for the costly, «« filthy 
rags," I was induced to make trial of the fibre derived from some of our 
common grasses. Kcflecting, too, upon the condition of the fibre of the ■ 
fiax plant liaving undergone all the destructive chances and changes, 
during a course from the living plant to the almost decayed fragment of 
rag, and contemplating the wonderful tenacity and endurance of the fibre 
in resisting the destructive agency of all the repeated mechanical and 
chemical operations to which it is subjected up to the period of its be- 
coming fair luien cloth, and afterwards, through the incessant action of 
wear, and the no lass destructive operations of the laundress, — and the 
transition through the rag-bag to its committal to the paper-mill, in which 
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iSbe fibre is finallj resolyed into extreme tenuity ; and observing that the 
of many plants passes, uninjured, through the alimentary^ canal of 
oow, — I concluded that the straw of the flax plant might be advan- 
tugeously employed in the manufEtcture of paj^er, having previously yielded 
m Qonsideiable amount of nourishn^t as food for cattle, which, in the 
treatment of the plant, is entirely wasted. I accordingly insti- 
eome experiments, both in the use of flax- straw as food for cattle, 
in tiie conversion of the same straw, after its passage through the 
ilimentaxy canal, into paper. 

AiBuming the straw of the flax plant to contain the same nitrogenous 
ctements as the seed-vessels, it appeared probable that, when cut into chaff, 
snd mixed in varying proportions, either vdth the chaff of certain grasses, 
for their strength of texture, as common dog's-tail grass, {cynosu- 
erUtaiiUf) or with that of common hay, it would, in the process of 
mastication and digestion, yield a considerable portion of flesh-making 
iratriment ; and by the same natural process, all or the greater part of the 
soluble matter being thus separated, the pure fibre would remain in the 
excreta, which, being retained in convenient receptacles under the feeding- 
stalls GOT boxes, which should be " boarded," or perhai)s half-boarded, and 
the liquid portion being separated by pressiu-e, after a certain degree of 
dilation with water, would be preserved as manure to be returned to the 
soil. 

We have thus at command a natural and most economical " rag-en- 
gine " for the separation and comminution of the fibre in the jaws and 
teeth of the ruminant machine — a series of macerating vessels in the 
stomachs and alimentary canal, in which the soluble matters are detached 
and removed, not as waste, but destined, not only to keep in repdr the 
machine itself, but, by increase of weight, to add most materially to its 
value. 

As the present purpose is not so much to treat of the feeding qualities 
of flax-straw, or of the value of the liquid ]X)rtion of the excreta thus 
obtained for the purposes of manure, but rather to show that a useful 
and economical paper can be made from the solid portion, it w^ill be suffi- 
cient to state, that, in the experiments undertaken last year, the nutritious 
properties of the flax-straw were very evident, notwithstanding the 
increased time and labor in chewing the cud of such tough material 
demanded ; and with respect to the value of the liquid manure, nothing 
naed be added to the remark, that its qualities will, of course, greatly 
depend upon the nature of the food from which it is in part derived ; so 
that, whatever be the value of flax-straw when so used, as compared with 
other substances, the value of the excreta, as manure, will be in the same 
proportion. One remark may, however, here be made with respect to the 
money value of the straw, which, to cultivators, is of prime importance. 
A good crop of flax, such as spinners would give the best price for, would 
be too valuable for a farmer to use as food for cattle only ; and even in 
reference to the ultimate use of the fibre, when freed from the soluble. 
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nutritive matter for paper-making, in the manner here proposed, the ooit 
might, perhaps, he too great at present ; hut the quality of straw that 
would he of the highest value for making yarn would not be that whikdi 
would be preferred for food ; and for paper- making, the inferior would, ia 
all probability, be quite as useful. It is a common complaint of pereoni 
attempting to grow flax in new districts, that they cannot fli^ a market 
for it, and consequently many have been deterred from growing this plant 
by having no use for it, nor being able to sell it advantageously. NoW| 
though the cultivators of flax generally will not be able to derive the full 
advantage of the proposed novel use of the straw by becoming paper* 
makers, yet it may oftentimes induce tliem to decide in favor of its culti- 
yation, to know that both the straw and seed may be used profitably as 
food, and that an irregular or •* ragged " crop, which would be of com- 
paratively little value to sell to the flax- spinner, would still prove remu- 
nerative to the grower. 

The liquid portion of the cow- dung having been separated by mechani- 
cal pressure, and conveyed into tanks, to be from thence distributed upon 
the land, the solid matter undergoes a washing in water, and is then 
subjected to the action of steam in closed vessels ; it is afterwards allowed 
to macerate in water for some days, (the length of time varying according 
to tlie atmospheric temperature,) so as to admit of a certain degree of 
fermentation, and again washed, by which means the fibre is more perfectly 
freed from adventitious matter, which, being present, not only deteriorates 
the color of the paper, but greatly interferes with its quaUty in strengtiii 
and softness. In this state it may be regarded as in the condition of what 
the manufacturers call •♦half-stuff';" and so far, the work of the rag-en- 
gine has been performed by the living machine ; and the material ia 
bleached, by means of some of the ordinary compounds of chlorine, to 
whatever extent may be desired. 

NEW METHOD OF PRESERVING WHEAT. 

A Mr. Adams, in a late number of X^ Journal of the London Socieiff 
of Arts, has made a suggestion for a new kind of granary, by which he 
thinks that grain may be safely and effectually preserved for any number 
of years. The great difficulty now is the natural moisture contained in 
all grain, and which it is never entirely divested of, by exposure to the 
atmosphere at the common temperature, this being the cause of much of 
the sour, musty flour found in market. 
The following are Mr. Adams's observations upon the subject : — 
♦< There does not seem to be any difficulty in the matter, if we divest 
ourselves of preconceived ideas of the notion that a granary or grain 
receptacle must necessarily be a building with a floor or windows more or 
less multiplied in altitude. AVe may reason by analogy as to what is the 
cheapest and most effective means of securing perishable commodities 
from the action of the atmosphere and vermin. In England we put our 
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flour in sacks. Brother Jonathan puts his in barrels, which does not 
tilKnroTighly answer. ♦ * ♦ if Brother Jonathan wishes really to pre- 
■erye his flour or his * crackers ' undamaged, he makes them thoroughly 
dry and cool, and hermetially seals them in tin cans. This also is a 
common process to prevent goods from being damaged at sea. 

«• There can be no doubt that if we were to put dry wheat in an her- 
.metically sealed tinned case, it might be kept as long as the famed 
,*iD.iiinniy wheat' of Egypt. This will readily be admitted, but the 
expense would be queried. Let us examine into this. A canister is a 
metallic reservoir ; so is a gasometer ; so is an iron water- tank in a ship, 
at a railway station, or elsewhere ; and a cubic foot of water-tank on a very 
laige scale will be found to cost very much less than a cubic foot of 
canister on a small scale. And if a bushel of wheat be more valuable 
than a bushel of water, it will clearly pay to put wheat in huge canisters 
of iron. The wheat canister, in short, should be a wrought or cast metal 
tank of greater or less size, according to the wants of the owner, whether 
for the farmer's crop or the grain-merchant's stock. 

«« This tank should be constructed of small parts, connected by screw- 
bolts, and consequently easily transported from place to place. The 
internal parts should be galvanized, to prevent rust, and the external part 
also, if desired. It should be hermetically tight at all the points, and the 
only opening should be what is called a man-hole — that is to say, a 
canister- top where the lid goes on, large enough to admit a man. When 
filled with grain, the top should be put on, the fitting of the edge forming 
an air-tight joint. Wheat put dry into such a vessel, and without any 
vennin, would remain wheat any number of years. But an additional 
advantage to such a reservoir would be an air-pump, by the application 
of which, for the purpose of exhaustion, any casual vermin would be 
killed. If the grain were moist, the same air-pump might be used to 
draw or force a current of warm air through it, to carry off" the moisture. 
By this process, and subsequently keeping out the air, the grain might be 
preserved for any length of time. As the reservoir would be perfectly 
air-tight and water-tight, it might be buried in the ground with perfect 
safety ; and thus cellars might be rendered available for granaries, econo- 
mizing space of comparatively little value. The grain would be easily 
poured in from the surface ; and to discharge it, an Archimedean screw 
should be used. The size of the reservoir should be proportioned to the 
locality, and it should hold a specified number of quarters, so as to serve 
as a measure of quantity, and preyent the expense of meterage. * * * 
If constructed above the ground, a stair or ladder must communicate with 
the upper part, and the lower part must be formed like a hopper, for the 
purpose of xlischarge. For many farm localities this arrangement might 
be best, and wheat might be thrashed into grain direct from the field and 
stored. ♦ ♦ ♦ Granaries of this description would occupy less 
than one-third the cubic space of those of the ordinary description, and 
their cost would be less than one-fifth. ♦ ♦ ♦ With this security 
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for Btoring aaMy, a fBimei' would have Iess hesitation in aowing gnat 
breiullhs of land. He would not be driv«ii lo market under aii UTerage 
Tslue, and might uhoo5e liis own time for selling. The feor of loss bang 
dispelled, people would buy with Icaa hesitation, and the great food BlCMi 
of the commuuitj would, by a wholesome competition, insure the gmt 
mass at the commumty DgsinBt D short supply. But as long Its 
tainty shall prevail in the storage of graiu, so long will it be a peiiloitf 
trade to those engaged in it, and so long will the food of the cannnuidtf 
be subject to a very insular fluctuation of prices. There is nothin 
difficult in this proposltiou. It is merely applying existing Brrangementr 
to unusual cases. There needs but the practical example to be get bf 
influential people, and the great mass wiU travel in t!ie same track. Tb 
the wealthy agricultutiat it will be but the araplificntion of the principto 
of the tin-lined corn-bin, that keeps out the rat liom the oats of thealabta. 
■ ■ ■ 'Were this mode of preserving grain to become general, the 
facQity of asecrtaining sloclts and crops after reaping would be TBry 
Xlie granaries being measures of quantity, no hand- measuring would IM 
needed, and the effects of wet harvest weather might be obviated.' 

CARBOMIZATION OF WOOD. 

Extensive eiperiments under the direction of the French GoTemment 
have recently been made h; Mr. Violetle on the carbonization of wood. 
He has found that the carbonization of wood, effected by means of Ul' 
Htenm, commences at ISO dcg., centigrade, but that coal gets &iable K 
suited for the nianufactuie of the finer qualities of gunpowder only wh 
the temperature of tlie steam roaches 281} deg. At 350 deg. the coal hi-' 
cnmes black, but at 1,000 and 1,500 deg, it gets very black, exoeedinj " 

compact, and very slightly inflammable. At tho temperature when p 

tina melts, it gets so hard that it is dilficult to break it ; it has a metalfil 
BDimd, and ceases to bum as eoaa as it is removed Irom the Some of I 
candle ; it is then like anthracite. At 280 deg. 40 per cent, of charcoal it 
obtained ; at the highest degree of temperature it yields only 16 per cenC 
Slow carbonization prodaoea more charcoal than a rapid one. The M 
obtained at 270 deg. conlainB TO percent, carbon, S7 water, and 1.6 hydMiC 
gen. Charcoal produced at 350 deg., and suited for common conna" 
powder, contains 77 of carbon, 20 of water, and 2 of hydrogen. IV«[ 
that degree up to 1,S00 deg. tliere is no more water found in the coal, an 
only few traces of hydrogen. When the steam is admitted into the MM 
containing wood, he was enabled to produce at 432 deg. charcoal of ft 
same nature as coal carbonated in the ordinary way at 1,"00 ieg. ~~ 
steam assists the decomposition of the wood, and carries off all the vi 
substances. In closed retorts wood becomes almost fusible, reaemblim 
stone coal, but differing from it only in its composition, 
retorts, at a temperature of 180 degrees, the same kind of coal mayki 
obtOLiicd as in a common way at 280 degrees. Tlie abeorptioji of moiHt- 
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yue by cool diminishtB in proportion to the temperature employed in 
its carbonization, but its power of conducting heat grows with the 
higher degree of temperature employed ; the power of conducting elec- 
tricity is also much increased by a higher temperature, and the electric 
light is more brilliant. In proportion as the density of coal increases, the 
ftcility of burning decreases. Coal obtained at a low degree of heat is 
more inflammable than that carbonized at a higher degree. While coal 
obtained at a low degree of heat bums at 340 deg., coal for ammunition 
powder requires 370 deg. ; coal made at 1,000 and 1,200 deg. bums only 
vpon tin heated to cherry-red heat. Sulphur bums only at 250 deg., but 
it occasions the deflagration of saltpetre at 432 deg., while coal produces it 
•t 880 deg. Thus in boming your powder it is the sulphur which first 
takes fire ; it ignites the coal, which in its turn communicates fire to the 
nltpetre. 

It is to be remembered that carbonization referred to by M. Violette 
ifBS effected in closed retorts, by means of dry heated steam. The tem- 
peratures referred to are the centigrade. 

The improrements in the manufacture of powder, introduced at Es- 
querdes, in France, \mder the direction of M. Violette, and which have 
given to the products of this manufactory a. reputation exceeding that of 
any other, depend on a new method of preparing the charcoal, which is 
obtained by calcination of the wood by means of a current of overheated 
steam. This charcoal, called carbon roux, has but one objection — its price. 
To overcome this difilculty, M. Gossart has devised a method of executing 
this process by heating with gas, which saves about 80 per cent, of the cost 
of the process for heating the steam. 

It is apiMirent that this method is not only applicable to steam and to 
carbonization, but may be employed with advantage whenever a fluid is to 
be heated. But the author has had in view specially tlie making of red 
chaxooal, (carbon rottx,) and on this point it has been examined by the 
Committee of the Ordnance Department of France. Tlie following is an 
extract from the report of this Committee to the Minister of War : — 

" With the apparatus proposed 100 kilogrammes of wood may be car- 
bonized at once. The following is the method : The water for evaporation 
is ^injected through a pump whose piston is charged with a weight little 
above the force of tension desired for the vapor. The pressure causes the 
water to rise through a graduated orifice, in a series of tubes arranged like 
a ladder, and enclosed in tubes of larger bore. These last convey the gas, 
and also serve for the condensation of the steam after it leaves the carbon- 
izing apparatus. The circulation goes on from above downwards. By 
this arrangement the cold water of the tubes will absorb the greater part of 
the heat of the gas and of the condensed water, thus heating itself more 
and more in its upward movement ; it finally reaches the temperature of 
ebullition, and is in part turned into steam in a serpentine with parallel 
tubes arranged so as to cover the top and sides of the furnace. The water 
T^porizes in these tubes, and is overheated in its passage across the metal 
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turnings or granulated]inetal with which they are'flllecL The steam' thus 
oyerheated is conducted into a reservoir of cast-iron, furnished with a ther- 
mometer and manometer indicating its heat and tension ; then it passes to 
the carbonizing apparatus. To pass out of this apparatus, the steam and gas 
are conducted in the enveloping tubes mentioned above ; the condensed 
water and the gas, now nearly cold, pass out, to be rejected by ah arrange- 
ment for this purpose at the lower part of the apparatus. The air for pro- 
moting the com^^ustion is heated by passing along a portion of the waDi 
of the chimney and the vent holes before arriving under the grating, Iff 
which means heat is economized. The following are the advantages of ihe 
method : — 

1. Only one fire is iised for producing the overheated steam ; and a sin- 
gle fireman suffices. 

2. Only the amount of water actually necessary for producing the steam 
is heated, and just as it is required. 

3. The greater part of the heat is^utilized, which was^^before carried oflf 
by the steam and gas and totally lost. 

4. The use of metallic furnaces renders it easy to multiply the heating 
surfaces, and at little cost. 

5. The heating is regular, the temperature very equal, and the productB 
obtained are uniform. 

6. The best heating effects are obtained by the arrangement for Ivinging 
the hot air under the grating. 

The Ck>mmittee hence recommend an appropriation to enable the powder 
establishment of Esquerdes to make these arrangements. The appropria- 
tions have accordingly been authorized." 

GIGANTIC CLAY MODELS. 

Among the novelties of the new English Crystal Palace, are clay models 
of various forms of extinct animals, constructed of the natural size, and 
perfect in all their anatomical details and in the characteristio' features 
peculiar to the living animals. Some of these models contain thirty tons 
of clay, which have to be supported on four legs, as their natural history 
characteristics would not allow of recourse being had to any of Um 
expedients for support allowed to sculptors in ordinary cases. In tbB 
instance^of the Iguanodon, this was'no less than building a^house upon/ovr 
columns, as the quantities of material of which the standing Iguanodon if 
composed consist of four iron columns nine feet long by seven inches in 
diameter, 600 bricks,- 650 five-inch half-round drain tiles, 900' plain tiles, 
38 casks of cement, and 90 casks of broken stone, making a total of 640 
bushels of artificial/stone. This, with 100 feet "of iron hooping, and 
20 feet of cube,inch^^bar,;constituted the bones, sinews, and muscles of 
this laTge model, the largest of which there was any record of a casting 
having been made. 
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NOVEL CHIMNEY CONSTRTTCTION. 

The Boston Gas Company have recently erected a chimney upon a 
lomewhat novel plan. The chimney has two levels, and is 170 feet high 
from, the lower one. It is well known that the draught depends mainly on 
the warmth of the flue. At the base, of course, in ordinary chimneys, 
the air is warm, and the smoke ascends lightly, but on reaching a con- 
siderable height the air becomes cold and the draught ceases. To improve 
the draught, this principle is employed. The chimney is circular, and is 
incased by a square structure, which rises from the base to the top of the 
chimney ; this case or exterior wall is hollow, filled with air, and hermeti- 
cally sealed, and, according to a well-known philosophical principle, 
becomes filled with hot air ; this air space of course keeps tne flue warm. 
The chimney will probably cost about $5,000. 

MANTTFACTORY OF BEET ROOT STTGAR IN FRANCE. 

The quantity of sugar made from beet root, to the end of the fourth 
month of the season, February, 1854, was 73,987,419 kilogrammes, being 
very nearly equal to the entire season of September, 1862, to September, 
1853. No branch of commerce in France has been so successful as the 
fabrication of sugar from beet root. The original discovery of the 
process was due to M. Thiery, a common clerk in the office of the prefect 
of Lille, and who shortly after became director of the first beet root sugar 
factory erected in France at Passy, and who, as a reward for his valuable 
invention, received from the Minister of the Interior, in the year 1810, the 
sum of three hundred francs. — Brussels Herald, 

Schuetzembach, a French manufacturer, well known by his improve- 
ments in the beet sugar manufacture, has lately made a very important 
imptrovement in this branch of industry, which is spoken of with enthu- 
siasm by the French papers, as insuring great economy in the manufacture 
of sugar. The improvement consists in a new mode of lixivating or washing 
the pulp instead of pressing it by means of hydraulic presses — an apparatus 
large enough to work 100,000 to 120,000 pounds of beet-pulp in twenty- 
four hours can be constructed and put up for $1,200 ; the same quantity 
of palp would require six hydraulic presses, costing $5,000. The cost of 
keeping these presses in repair averages about 20 per cent., whereas in 
the new apparatus the repairs will amount to about five per cent. To work 
six hydraulic presses requires six-horse power ; the new plan requires but 
two. This improvement afibrds not only great economy in the first 
establishment of a sugar manufactory, in keeping it in order, in horse 
power and manual labor, but |it enables the manufacturer to extract 20 
per cent, more sugar from the same quantity of pulp than by the old 
process. 
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SOAP IS A. MEANS OF ART. 

Dr. rergHBOft Bcaneou, of Sheffield, ■writing in tlie Jaiiriial of fie Si- m 
cUty of Ai'ls, saye ; " Several years ago, I iraa endeavoring 1 
easy substitutG for wood engraving, or rather to find out a subBtance mon -n 
tcadUy cut than wood, and yet auffieieiitly firm to allow of a cast bKnf 
taken from the surface wlieu the design was flniated, to be reproduced ia 
type-metal, or by the electrotype process. After trying varioiia subalanos, 
I at last hit upon one which, at first, promiaed Buceess, TJz. ; the very 
common substance called soap ; but I found that raach more skill than I 
possessed was required to cut the fine lines for surface priotiog. A very 
Kttlc experience with the materisl convinced me, that, though it might 
not supply the place of wood for surfaco printing, it contained within 
itself the capability of being extensively applied to Taiious useful and 
artistic processes in a manner hitherto-unknown. Dye.sinking is a tedious 
process, and no method of dye-sinking that I am aware of adniita of free- 
dom of handling. A drawing may be eiecuted with a Imrd point, on l 
smooth piece of soap, almost as readily, as freely, and i 
as an ordinary drawing i^-ith a lend peneiL Every touch thus produoed ' 
is clear, sharp, and well defined. When the drawing is finished, a 
may be taken from the surface in plaster, or, better still, by pressing flu i 
Boap Gimly into heated gutln percha. In gutta percba, several tmpressiDiB 
may be taken without injuring the soap, so as to admit of ' proa& ' baajt; 
taken and coirections made — a very vuluable and practiciU good quality n 
soap. It will even bear being pressed into melted sealing-wox withoiU 
injury. I have never tried a sulphur mould, but I imagine an imprewioa 
from the soap could easily be taken by that method." Ur. Bransoi 
also employed beeswax, white wax, sealing wax, lacs, ns well oa otheC 
plastic bodies ; and in some of these cases, a heated steel knitting needk^ 
or point, was substituted for the ivory knitting needle. He has sent si 
eral spewmens to the Society of Arts, which show that, from the gutt^ 
percha or plastic cast, a cast in brass may be obtained, with the impreasiod, 
either sunk or in rdief. 

THE NEW PROCESS OF PKIDJTINQ FROM 

The Director of the Imperial Printing Oflice of Vienna hos invmU^ 
and brought into successful working, a means of producing embossed la 
similes of objects, which it is attempted to make subsnrvient to the pinH> 
poses of nalrural history illustration. Substanliidly the same iDTentio* 
has also been made and patented in England, (See Annual Scientific Dft 
covery, 1Sd4, pp. 95-37,) and introduced into practical working, !» 
Bradbury Si Evans, of Manchester. Mure importance bos, however, bea 
attached to this invention than it is fairly entitled to ; bnl, so fur a 
regards its economy and llsefulncKE, in such cases as the production dt. 
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pattern-books for lace manufacturers, we see no reason to doubt its success. 
It can never supersede the work of the draftsman in books of science. 
- Messrs. Bradbury & Evans's folio plates would form an admirable substi- 
tute for an herbarium, if they could produce fac- similes in relief of all 
plants alike, with their botanical detail in its natural condition ; but the 
objects represented have to be subnpiitted to an amount of pressure which 
d^troys all the parts not hard enough or j9.at enough to resist it, so that 
we have merely representations of crtisTied plants. The process is as fol- 
lows : The specimen is placed on a polished steel plate, and upon this is 
placed a polished plate of soft lead. The plates are then passed, sandwich- 
like, between the cylinders of an ordinary copper-plate printing press, 
subject to a pressure of 800 to 1000 hundred weight, and the softer of the 
two metal plates, being sensitive of the faintest impression, affords a beauti- 
ful matrice for the casting of a type-plate, from which a fac-simile of the 
object may be printed. The embossed printing for the use of the blind 
suggests a resemblance. Impressions of hard subjects, such as fossU fish, 
have been procured by taking a cast of them in gutta percha, and sub- 
mitting that to the sandwich-pressing process in place of the object. A 
very clever fac-simile of a crushed plant is produced, and all the detail 
that can resist crushing is impressed on the lead with a fidelity and 
promptness quite beyond the reach of manipulation ; but it is obvious that 
only such thin'and delicate subjects as sea- weeds or macerated leaves can 
escape destruction in the process. No suflicient detail of the flower or 
fruit of a plant can be produced for botanical purposes. 

GLYPTOGRAPHY. 

This art is the invention of Mr. John Doulevy, of New York, and its 
object is to produce colored impressions at a comparatively small expense, 
and with a precision and elegance of finish which have hitherto been 
tmattainable by the processes of engraving or lithography. Its principal 
characteristic is the use of intaglio types instead of the ordinary types in 
relief, combined with pecTiliar plastic processes, by which colored plates, 
adapted to every variety of chromatic effect, can be printed by the operation 
of the common typographic press. Hitherto typography has been limited to 
impressions of a uniform color, without aiming at illuminated letters or 
pictorial embellishments. In Chromo-^lyphotype, the process is -directly 
the reverse of ordinary typography, or printing in relief. The relief 
types are raised above, the intaglio types are sunken into, the surface of 
the plates. The impression produced from relief type is taken from the 
letter, leaving it without back- ground. The impression produced from 
intaglio type is taken from the entire surface of the block in which the 
letter is engraved, presenting the letter in the midst of a back-ground, either 
plain, or with any variety of ornament, as may be desired. Thus is given 
a uniform, unbroken, equally-tinted surface, in which the letters appear 
as if they were etched upon a copper plate, sunk into the body of a wood 
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engraving, or drawn upon b colored lithographic atone — the onlj 
being the accuracj' and benutj' of the impression. But this is not all. 
The method jnat described is connected with another invention, based an 
the typographic principle of combination and distribution, but in whidi 
an alphabet of aitistic forms is oambinod and distributed instead of 
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THERMOGRAPH?. 

This ia the designation bestowed by M. Felice Abate on a method lately 
discovered by him for transferring figures nnd tracings, whether naturtl ol 
artifloial, to wood, calico and paper, directly from the objects tiiemselvH, 
provided these possess, or are capable of being converted into, pkne 
Burfacea. This invention is an offshoot of the mode eiuploycd in Biiniing- 
hsm and Sheffield for transferricg ruined patterns, Buch as lace to metal, 
by means of pressure ; but instead of this traaHfer of the figure &om Ihs 
natural object, say a feather, to the soft metal, tlience to an electro- 
oopper plate, and at Isst to the paper, M. Abate proposes to print directly 
from the objects theraselvEB, and has exhibited to tlie Society of Aits flome 
imitatianB of veneer and of inlaid work taken on sheets of wood, calica 
and paper, and which he states were procured by the following process : 
The sheet of veneer or inlaying to be copied is to be exposed for a few 
minutes to the vapor of hydrochloric acid. The inventor names slso 
sulphuric acid vapors ; but this must he a mistake, this acid not ranitting 
fumes Bt common temperatures ; nr it is to be damped with either of these 
acids diluted, and the excess of moisture carefully wiped off. The sheet of 
veneer is then liud upon one of cnUco or paper, and an impression stniok off 
by a common printing-press ; this impression remains invisible unt 
witli many of the sympathetic inks, it is exposed to the action of hea^ 
which is to ho applied immediately after the sheet is printed oil, when 
perfect impression of all the marks, figures, and convoluted lines of the 
veneer is instantaneously produced. -This may be repeated for an almoet 
indefinite number of times, wetting the veneer oecaBionally with the dilute 
acid, without the impression growing fainter. The designs thus produced 
allexhibitageneral wood-like tint, most natural when oak, walnut, maple, 
and the light-colored woods have been employed j the darker woods, m 
mahogany, rosewood, &c., may he printed ou cloth or paper, dyed oc 
stained to a light shade of the ground color of the particular wood. 

These impressions show an inversion of tints in reference to the Qtiginal \ 
wood— the light parts being dark, and rice versa; but this does not 
interfere with the general effect. Should, however, a true image bft 
desired, tlie inventor damps the wood-surface with a solution of ammonift, 
and then prints on the cloth or paper previously wetted with the diluta 

id, and exposes to strong heat as before, when, he states, tlie effect will 

: a true representation of the wood. 

Ttiis process will undoubtedly prove lueful in decoration, sinoe it 
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obviously affords us the means of multiplying, at very little cost, accurate 
copies of rare and costly woods, marquetrie, mosaic, and inlaid work 
generally, the which may be used for paper hangings, as wainscoting and 
panelling; or, if well varnished with hard varnish, serve for many 
descriptions of " occasional furniture," toys, and boxes of various kinds, 
for which purpose choice veneers are now employed; thus furnishing 
a great variety of cheap and tasteful things at a cost within the reach of 
people of limited means. 

M. Abate also describes another process he calls metallography ^ or print- 
ing on metallic surfaces from engraved wood blocks. In this process the 
block is damped with a solution of such salts as are decomposed^by 
contact with certain salts ; as, for instance, the salts of copper, antimony, 
&C., applied to the block and printed on zinc and tin ; or of hydro- 
Bulphuret of ammonia, on copper, brass and silver ; salts which deposit 
either an adherent metallic pellicle, a film of colored metallic oxide, or 
stain the metal by the formation of a sulphuret i thus producing the figure 
cut on the block as in ordinary printing. 

GcUvanO'plasiic Niello, — Niello, a peculiar style of enamelling, consists 
in engraving or stamping figures on a plate of silver or gold, and then 
filling the incised lines, or impressed pattern, with a sort of enamel, 
differing, however, from true enamel, which is a kind of glass, by being 
formed of a mixture of the sulphurets of lead, silver and copper. This 
mixture is of a black color — hence the name niello, from nigellum, derived 
from niger, black — and when melted into the intagUo parts of a plate, 
gives it somewhat the appearance of an inked engraved copper plate. A 
new kind of nieUo work h*as lately been introduced on the Continent, in 
which, however, the figures are not produced by an enamel of sulphiuret 
oi silver, as in tjie true niello, but by a different-colored metal : thus on^a 
plate of gold may be produced fine engravings, the^lines of which are in 
silver, and so on. * * * Many highly ornamental and useful appli- 
cations might be made of these processes, especially in the manufac- 
ture of church furniture. Instead of simply engraving the nam^ and 
legend upon pieces of plate presented to persons, it might be .put in letters 
of gold at very little more expense. — Mining Journal, 

GBEAT ORGAN AT LIVERPOOL. 

The following particulars of interest are published concerning the 
monster organ recently placed in the Town Hall of Liverpool, by Mr. 
WiUis :— 

The instrument consists of foiur rows of keys, from G to A, i, e, GG to 
A in altisshno, 63 notes ; and two octaves and a half of pedals, from C to 
F, «. e, CCC to F, 30 notes. There are 108 stops and 8,000 pipes, varying 
in length from 32 feet to three-eighths of an inch, ten octaves apart. The 
grand source of wind is from two immense bellows, each having three 
feeders, placed in the vaults below the floor of the hall. These are blown 
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by a 8team>engine, consisting of a pair of oscillating cylinders. Then 
are besides twelve other bellows, or reservoirs, each giving its own appro- 
priate pressure of air to those stops or pipes which it supplies. The pneu- 
matic lever is appHed to each of the manuals distinctly, and also distinctly 
or separately to the manual couplers. To the pedal organ there is a double 
set of penumatic ]evers ; but the most elaborate use of this power is found 
in its application to the combination of stops ; here we have it exhibited 
in a compound form to each organ individually, and to the whole collec- 
tively, where by one operation the player is enabled to produce a combi- 
nation of stops upon the entire instrument at once. This movement 
appears in a series of six handsome gold- gilt knobs, placed immediately 
under each set of manuals, at about two keys' distance from each other, 
occupying a central position, always within reach of one or other of 
the performer's thumbs. The pneumatic lever is also applied to the 
opening and shutting of the swell louvres and some other less important 
purposes. 

ON THE COLLECTI.ON AND VALUE OF STATISTICAL INFORMATION. 

The Earl of Harrowby, President of the British 'Association, in his 
annual address, thus adverts to the labors of the statistical section of that 
body ; his remarks apply to all societies of like character, and especially 
controvert the position of those who regard the accumulation of such 
information as of little or no value : — 

" Who shall separate political altogether from the influences of physical 
geography, or ethnology from physiology, or the destinies of man upon 
this globe from the study of his physical nature ? By its employment of 
the doctrine of probabilities, one branch of statistics is brought into imme- 
diate contact with the higher mathematics, and the actuary is thus enabled 
to extract certainty in the gross out of uncertainty in the detail, and to 
provide man with the means of securing himself against some of the worst 
contingencies to which his life and property are exposed. In fact, statis- 
tics themselves are the introduction of the principle of induction into the 
investigation of the affaurs of human life — an operation which requires the 
exercise of at least the same philosophical qualities as other sciences. It 
is not enough, in any case, merely to collect facts and reduce them into a 
tabular form. They must be analyzed as well as compared ; the accomt 
panying circumstances must be studied, (which is more difficult in moral 
than in material investigations,) that we may be siire that we are (that is 
to say, in reality calling the same things by the same names) treating of 
the same facts under Ahc same circumstances ; and all disturbing influences 
mu^t be carefully eliminated before any such pure experiment can be got 
at as can fairly be considered to have established a satisfactory conclusion. 
In some cases this is easier than in others. In r^ard to the probabiUties 
of life or health, for instance, there are, at least, no passions or prejudices, 
no private interests at work, to interfere with the fSaithful accumulation of 
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the facts ; and if they be numerous enough, it might be supposed that 
their number would be a sufficient protection against the effect of any 
partial disturbances. But even here, caution, and special as 'well as exten- 
sive knowledge, are required. There are disturbing influences even here 
—habits of life, nature of employment, immigration or emigration, igno- 
rance or mis-statelnent of age, local epidemics, &c., which leave sources of 
error in even the most extended investigations. Still results are attained, 
errors are more and more carefully watched against, and allowed for, or 
ezdoded, and more and more of certainty is gradually introduced. And 
here I should not omit to notice the valuable services of the Society of 
Actuaries. They discuss all questions to which the science of probability 
can be axyplied, and that circle is constantly extending ; assurance in 
all its branches, annuities, reversionary interests, the laws of population, 
mortality, and sickness ; they publish transactions, and, what is of the 
greatest importance in this, as indeed of any branch of inductive science, 
they hold an extensive correspondence with foreign countries. In fact, 
they are doing for the contingencies of human life, and for materials 
apparently as uncertain, something like what meteorology is doing for the 
winds and waves. 

What shall I say of the statistics of crime, of education, of pauperism, 
of charity, at once and reciprocally the effect and the cause of that 
increasing attention to the condition of the people which so favorably 
distinguishes the present age ? Who can look at the mere surface of socie- 
ty, transparently betraying the abysses which yawn beneath, and not desire 
to know something of its secrets, to throw in the moral drag, and to 
bring to the light of day some of the phenomena, the monstrous forms of 
misery and vice, which it holds within its dark recesses. And who can look 
at these things, no longer matter of conjecture, but ascertained, classed, 
and tabled, without, having the desire awakened or strengthened to do 
something towards remedying the evils thus revealed, and without feehng 
himself guided and assisted towards a remedy ? Yet here, more than in 
other cases, should a man suspect himself ; here should he guard himself 
against hasty conclusions, drawn from the first appearance of the results ; 
for here are disturbing influences most busily at work, not only from 
without, but from within ; not only in the nature of the facts themselves, 
but in the feelings, passions, prejudices, habits, and moral constitution of 
the observer. 

Still, the tabling of the facts is of infinite importance. If they disturb, 
as they are sure to do, some feeling, some prejudice, some theory, some 
conviction, it will be felt that, any how the facts have to be accounted for, 
further investigation will follow ; and if it appear that no correction is 
required, the truth will be established, and the hostile theory will, sooner 
or later, give way and disappear. In these things it is, of course, more 
than usually important that the facts to be selected for collection should 
be such as are, in their own nature and under the circumstances, likely to 
be ascertained correctly, and that the business of collection should be in 
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the hands of those who have no bias to do it otherwise than fidrly, no 
interest in the result 

Nor can I, while speaking of statistics, avoid referring to the Statistical 
Congress which took place at Brussels about this time last year ; which 
had mainly for its object, to produce uniformity among different nations, 
in the selection of the facts which they should record, and in the manner 
of recording them ; without which, indeed, no satisfactory comparisons 
can be established, no results can safely be deduced. To bring about such 
a uniformity absolutely, is, I am a&aid, hopeless ; inasmuch as the grounds 
of difference are, in many cases, so deeply embedded in the laws, the insti- 
tutions, and the habits of the different countries, that no haminer of the 
statist is likely to remove them. 

To understand,,however, the points of difference, even if they are not 
removed, is, in itself, one great step towards the object. It at least pre- 
vents false conclusions, if it does not fully provide the means of establish- 
ing the true ones. It gets rid of sources of error, even if it fails of giving 
the full means of ascertaining truth. Take, for instance, the case of crim- 
inal statistics. "We wish to ascertain the comparative prevalence of differ- 
ent crimes, either at different times or in different countries. For this 
purpose, must we not know under what heads the jurists and statists of 
the times or countries to be compared array the various offences which 
are recorded ; with what amounts of penalty they were visited ; and with 
what rigor, from time to time, the penalties were enforced ? 

That which is called manslaughter in one country, and assassination in 
another, is called murder in a third. That which, in one country, is pun- 
ished with death, in another is visited by imprisonment. The bankruptcy 
which, in one country, is a crime, in another is a civil offence. The juve- 
nile offences, which in one country are punished by imprisonment, and 
swell the criminal calendar, in another .are treated, as they should in many 
cases be, only as a subject of compassion and correction, — take no place in 
the criminal calendar at all. 

Indeed, it is one of the difficulties which beset a large proportion of 
these investigations, whether into morals, health, education, or legislation, 
and which must always distinguish them from those which deal either 
with matter or defined abstractions, that, in using the same terms, we are 
often iincertain whether we mean the same thing ; whether, in fact, when 
we are using the same denominations, the same weights and measureB are 
really employed. Such conferences, however, as those of Brussels, tend 
much to limit the extent of error. 

With regard to the statistics of agriculture, the main object is, to pro- 
cure such a knowledge of the facts as shall guide the operations of the 
consumer and the merchant. I would suggest that they should be taken 
and published at two periods of the year, once in the spring, reoording 
the extent of soil devoted to each kind of grain, — a fact easily ascertained ; 
the second time as soon as the harvest is concluded, — announcing the 
amount of the crop, as ascertained on several specimen fields, under differ- 
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ent circamstances of soU and climate, and applying it, in due proportion, 
as a multiple to the acreage already published. A really accurate census 
of the harvest is, I believe, impracticable, at least within the period which 
would alone make it valuable for present use ; and the approximation 
which I have suggested would, I conceive, be adequate to the purpose." 



CURIOSITIES OF THE ENGLISH CENSUS. 

The English census of 1851, it is well known, by a most careful and 
pre-arranged method, was taken over the whole kingdom, during a single 
day and evening, viz., that of the 30th of March. The complete returns 
famish much information of a curious as well as useful character. The 
total population of the kingdom was found to be as follows : — ^ 





Males. 


Females. 


Total. 


England, . 

Scotland, . • 

Wales, . 

Islands, • . 

Army, Navy. and> 
Merchant Service, ) 

Totals, 


8,281,734 

1,375,479 

499,491 

66,854 

162,490 


8,640,154 

1,513,263 

506,230 

76,272 


16,921,888 

2,888,742 

1,005,721 

143,126 

162,490 


10,386,048 


10,735,919 


21,121,967 



The census illustrated this 21,000,000 of people by an allusion to the 
Great Exhibition. On one or two occasions 100,000 persons visited the 
Crystal Palace in a single day; consequently 211 days of such a living 
stream would represent the number of the British popidation. Another 
way of realizing 21,000,000 of people was arrived at by considering their 
nimibers in relation to space : allowing a square yard to each person, they 
would cover seven square miles, A further illustration ; if all the people 
of Great^Britain had to pass through London in procession four abreast, 
and every facility was afforded for their free and uninterrupted passage for 
12 hours daily, Sundays excepted, it would take nearly three months for 
tiie whole population of Great Britain to file through at quick march, /o?<r 
deep. The excess of females in Great Britain was 512,361, or as many as 
would have filled the Crystal Palace five times over. The proportion be- 
tween the sexes was 100 males to 1^5 females, a remarkable fact when it 
was considered that the births during the last 1 3 years had given the 
reversed proportion of 105 hoys to 100 girls* The annexed statement ex- 
hibits the population of Great Britain at each census from 1801 to 1851 
inclusi^ : — 
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Years. 


Hales. 


Females. 


Total. 


1801 .. . 


6,368,703 


6,548,730 


10,917,433 


1811 . . . 


6,111,261 


6,312,859 


12.424,120 


1821 . . . 


7,096.053 


7,306,590 


14,402,643 


1831 .. . 


8,133,446 


8,430,692 


16,564,138 


1841 .. . 


9,232,418 


9,581,368 


18,813,786 


1851 .. . 


10,386,048 


10,735,919 


21,121,967 



The increase of population in the last half century was upwards of 
10,000,000, and nearly equalled the increase in all preceding ages, notwith- 
standing that millions had emigrated in the interval. The increase still 
continued, but the rate of increase had declined, chiefly from accelerated 
emigration. At the rate of increase prevailing from 1801 to 1851, the 
population would double itself in 62i years. 

The number of persons absent from Great Britain on the night of the 
30th of March, 1851, was nearly 200,000 : — viz., army, navy, and mer- 
chant service, 162,490 ; and British subjects resident and travelling in 
foreign countries, 33,775. 

The number of the houseless classes, t. e, of persons sleeping in bams, 
tents, and the open air, on the night of the census, was 18,249. The 
following table gives the number of these classes, together with those 
sleeping in barges and vessels : — 



Persons sleeping in 


Males. 


'Females. 


Total. 


Barges, . 
Barns, . 
Tents or open air. 
Vessels, . 

Totals, . 


10,395 
7,251 
4.614 

48,895 


2,529 
2.721 
3,663 
2,853 


12,924 
9,972 
8,277 

51,748 


71,155 


11,766 


82,921 



The following table gives the number of houses in Great Britain in 
1851:— 





Inhabited. 


Uninhabited. 


Ballding. 


England, 
Scotland, . 
Wales, . 
Islands, 

Totals, . 


3,076,620 

370,308 

201,419 

21,845 


144,499 

12,146 

8,995 

1,095 


25,192 

2,420 

1,379 

203 


3,670,192 


166,735 


29,194 
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About 4 per cent, of tlie houses in Great Britain were unoccupied in 
1851, and to every 131 houses inhabited or uninhabited there was one in 
course of erection. In England and Wales, the number of persons to a 
house was 5.5 ; in Scotland 7.8, or about the same as in London ; in Edin- 
bui^h and Glasgow the numbers were respectively 20.6 and 27.5. Sub- 
joined is a statement of the number of inhabited houses and families in 
Great Britain at each census, from 1801 to 1851, — also of persons to a 
house, excluding the islands in the British seas. 



Years. 


Inhabited 
UousesC 


Families. 


Persons to a 
HjUMe. 


1 

1801, . . . 
1811, . . . 
1821, . . . 
1831, . . . 
1841, . . . 
1851, . . . 


1.870,476 
2,101,597 
2,429,630 
2,850,937 
3,446,797 
3,648,347 


2,260,802 
2,544,215 
2,941,383 
3,414.175 
(No returns.) 
4,312,388 


5.6 
6.7 
5.8 
6.7 
54 
6.7 



The number of inhabited houses had nearly doubled in the last half 
century, and upwards of two million new families had been founded. 
67,609 families, taken at hazard, were analyzed into their constituent parts, 
and they gave some curious results. About 5 per cent, only of the families 
in Great Britain consisted of husband, wife, children, and servants, 
generally considered the requisites of domestic felicity ; while 893 families 
had each ten children at home, 317 had each eleven^ and 64 had each 
twelve. The number of each class of institution, and the number of per- 
sons inhabiting them, are annexed : — 



Class of Institution. 


Number 
of Insti- 
tutions. 


No. of Persons inhabiting them. 


Males 

• 


Females. 


Total. 


Barracks, 
Workhouses, . 
Prisons, . 
Lonatic Asylums, . 
Hospitals. 
Asylums, etc.. 

Totals, , 


174 
746 
257 
149 
118 
573 


44,833 
65,786 
24,593 
9,753 
6,893 
27,183 


9,100 
65,796 

6,369 
11,251 

5,754 
19,548 


,53,933 
131.582 
30,959 
21,004 
11,647 
46, 1 


2,017 


178,041 


117,815 


295,856 



Of these 295,856 persons, 260,340 were inmates, and 35,516 officers and 
servants. The excess of males in the prisons arose from the fact that 
crime was four times as prevalent among males as among females. 

It was mentioned as a curious trait of gypsy feeling, that a whole tribe 
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stnvik their tents, and passed into another parish, in order to escape enu- 
meration. 

The number of cities and towns of various magnitudes in Great Britain 
was 816 :— viz., 580 in England and Wales, 226 in Scotland, and 10 in the 
Channel islands. The town and country population was equally balanced : 
10^ millions against lOi^ millions. The density in the towns was 3,337 
I)ersons to the square mile ; in the country only 120. The average popu- 
lation of each town in England and Wales was 16,600 ; of each town in 
Scotland, 6,664. The average groiind area of the English town was four 
and three-fifths miles. 

In 1861, Great Britain contained 70 tovnis of 20,000 inhabitants and 
upwards. There was an increasing tendency of the people to concentrate 
themselves in masses. London extended over an area of 78,029 acres, oar 
122 square miles, and the number of its inhabitants, rapidly increasing, 
was 2,362,236 on the day of the last census. A conception of this vast 
mass of people might be formed by the fact, that if the metropolis was 
surrounded by a wall, having a north gate, a south gate, an east gate, and 
a west gate, and each of the four gates was of sufficient v^idth to allow a 
column of persons to pass out freely /owr abreast, and a peremptory necessity 
required the immediate evacuation of the city, it could not be accomplished 
imder four-and-twenty hours ^ by the expiration of which time the head 
of each of the four colimins would have advanced a no less diBtance than 
seventy -Jive miles from their respective gates, all the people being in c2m« 
file, four deep. 

The 624 districts of England and Wales classed in an order of density 
ranged from 18 persons to the square mile in Northumberland, to 186,761 
in the East London district. In all London there were 19,376 persons to 
the square mile. In 1801 the people of England were on an average 163 
yards asunder, in 1851 only 108 yards. The mean distance between their 
houses in 1801 was 362 yards, in 1851 only 262 yards. In London the 
mean proximity in 1801 was 21 yards, in 1851 only 14 yards. The 
number of islands in the British group was stated at 600, but inhabitants 
were only found on 176 on the day of the censiis. 

The precautions taken by government to secure extreme accuracy were 
very great ; they involved the final process of a minute examination and 
totaling, at the Census Ofiice, of 20,000,000 of entries, contained on 
upwards of 1,250,000 pages of the enimierators' books. The latter were 
upwards of 38,000 in number. 

In the collection of the census, the first step taken by the enumerators 
was to deliver to every occupier of a house or tenement a householder's 
schedule. Upon this schedule inquiry was made as to the name, relation 
to head of family, condition, sex, age, occupation, and birthplace of 
e^'ery person in Great Britain, and also as to how many of them were 
blind, or deaf and dumb. Por the use of the poorer native population of 
Wales, a certain number of the forms was printed in the language of 
that country. The total number of schedules forwarded from the census 
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office was 7,000,000, weighing nearly 40 tons ; or, if the blank enumeration 
books and other forms be included, upwards of 52 tons. The schedule 
was to be filled up on the night named. No one present on that night 
was to be omitted, and no person absent was to be included, except police- 
men and others on night duty ; and miners, potters, and other work- 
people usually engaged at their labor during the night, and regularly 
letoming home in the morning ; persons travelling were enumerated at 
the hotels or houses at which they might stop on the following morning. 

At the same time that these schedules were distributed, the enumerators 
delivered forms for collecting information respecting places of worship, 
scholastic establishments, and miscellaneous institutions, but it was 
optional with the respective parties to decline making these returns if 
ihey thought proper. 

When a house was uninhabited, or in process of building, the enumera- 
tocs made a note of such a case upon the schedule last collected, by which 
means the unoccupied houses, and houses in course of erection, were 
enumerated. The nimiber of inhabited houses was indicated by the 
number of householders' schedules filled up. 

Having collected all the schedules, and copied them into books prepared 
after a certain form, the enumerators summed the various totals in their 
respective districts. The totals thus obtained expressed the number of 
persons who were inmates of dwelling-houses on the night of the census, 
with the special addition of certain classes on night duty ; but several 
classes had yet to be enumerated — viz. : the persons who, on the night 
named, slept or abode either in barges, boats, or other small vessels remain- 
ing stationary on canals or other navigable streams, in bams, sheds, and the 
like, and in tents or in the open air. The number of these in each district 
was estimated by the respective enumerators ; the estimate, however, was 
not to include people in coasting or other sea-going vessels, as they would 
be dealt with by other means yet to be described. 

The enumerators were allowed one week for the transcription of the 
contents of the householders' schedules into the enumeration book, and 
for the completion of the various summaries and estimates. The schedules 
and book, together with the returns relating to schools and places of 
worship, were then forwarded to the respective registrars, and the duties of 
the 38,740 enumerators terminated. The census returns were now in the 
hands of 3,220 regbtrars, or dividers of districts. 

The r^istrars immediately commenced a careful and systematic exami- 
nation and revision of the documents described, directing their attention, 
according to instructions, to nine specially defined points in respect to 
them. They then prepared a summary of the statements of the enume- 
rators in their respective districts, and transmitted them, together with the 
enumeration books, to the superintendent-registrar, for a furtlier revision 
by that officer, forwarding the householders' schedides and returns for 
places of worship and schools direct to the census office. With the 
completion of these duties, for which a for]^tnight was allowed, the 



136 ANNUAL OP SCIENTIFIC DISCOVERY. 

functions of the 3,220 registrars, or dividers of districts, ceased. The 
summaries and enumeration books (as far as England and Wales "weie 
concerned) were now in the hands of 624 superintendent-registrars. 

The chief duties of the superintendent-registrafs were to expedite the 
investigation, but they had also further to revise the summaries and 
enumeration books, and to transmit them to the census office, there to 
undergo a still further revision before the commencement of the abstracts. 

CURIOSITIES OF THE AMERICAN CENSUS. 

From the statistics collected under the seventh census of the United 
States, the following interesting facts have been deduced : — 

1. Law of Growth, — This has been so uniform that the general ratio is 
a well-known fact ; but the mode in which that grotrth has been noade is 
very little known. Many persons have given too much weight to immigra- 
tion, and others have supposed the increase of the A&ican race more rapid 
than it is, l>Ir. Darby, in his " View of the United States" gave the law 
of population to the year 1940, which, although published twenty years 
ago, gave the population of 1850 but a million and a half beyond what it 
is ; and the whole error was in the estimate of the African race, which he 
made 5,700,000, when it is really but 3,636,000. Theye has been a 
tendency at all times to exaggerate the increase and importance of the 
African as well as the immigrant population. Neither of them can ever 
occupy any thing but a subordinate position in a nation whose whole 
genius and institutions are so completely Anglo-American. This &ct the 
census demonstrates. 

The number of inhabitants prior to the Revolution cannot be obtained 
with accuracy ; but since 1780 we have it with great exactness. Taking 
the decimal periods, we ascertain a very uniform law of progression, thus : 

In 1790 3,929,827 

In 1800 5,305,925— Increase 35 per cent. 

In 1810 7,239,814— Increase 36 per cent 

In 1820 . • . . . 9,638,131— Increase 33 percent. 

In 1830 12,866,920— Increase 33^ per cent. 

In 1840 17,062,566— Increase 32^ per cent. 

In 1850 23,191,876— Increase 36 per cent. 

The law of growth has, for sixty years, been but slightly variant from 34 
per cent. This is so fixed and certain that, allowing for a very little dimi- 
nution of ratio, we may assume 33 and one- third per cent, (or one-third the 
existent population) as the decimal increase of growth for the next half 
century. We may predict, with almost certainty, that in 1910 (sixty 
years) the American llepublic will have one hundred and twenty millions 
of people — an empire which, when its vigor, resources, and institutions are 
considered, will in power exceed any thing which exists, or has existed, 
among nations. 
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2. The Lato of Numerical Relation bettoeen the Sexes, — There is a natural 
law of relations between tlie sexes, which is found to vary at different 
ages, according to the different dangers to which they are exposed. This 
ia one of the most curious of the natural laws, and one of the most 
interesting — demonstrating the admirable economy of adaptations between 
the seyeral parts of the natural system. If the number of males and 
females bom was exactly equal, the result would be, that, before they 
reached middle age, the female sex would be reduced too low, and become 
inadequate to the purposes which it has to fill. In fact, the number of 
males bom is always greater than the females by about four per cent. To 
illustrate the changes in the numerical relations perfectly, take the follow- 
ing example from the last two censuses : — 

In 1840, under five years of age 
In 1840, under five years of age 



Excess (5i per cent.) . 
In 1850, under five years of /ige 
In 1850, under six years of age 



1,270,750 males. 
1,203,349 females. 



67,441 males. 
1,472,052 males. 
1,424,325 females. 



Excess (4 per cent.) .... 47,727 males. 

Now, let us pass on to the age of puberty, and see what a change has 
taken place : — 

In 1850, from 15 to 20 years .... 1,087,600 females. 
In 1850, from 15 to 20 years 1,041,116 males. 

Excess (4 per cent.) .... 46,484 females. 

The females have now passed the males ; but let us go on and see what 
influence motherhood has had on females : — 

In 1850, from 30 to 40 years .... 1,288,682 males. 
_In 1850, from 30 to 40 years .... 1,128,257 females. 

Excess (14 per cent.) .... 160,425 males. 

At 70 years of age, the females are again in advance, and the same fact 
is developed in each census. Above we see an immense change in this 
relation. From birth to 20 years, the loss of males to females by death was 
nearly 2 to 1 ; but from 20 to 40, the death of females was much the great- 
est — so that the males are again the most numerous. Fast 40, the deaths of 
females are the smallest. The numerical law of the sexes, then, is this : — 

1. There are more males than females born by about 4 per cent. 

2. At 20 years of age, this preponderance is entirely lost, and there are 
more females than males. 

3. At 40 years, the balance is again the other way, and there are more 
ma W than females. 

4. At 70, the sexes are about even, and the ultimate age of the human 
being is reached without any decided advantage to either sex. 
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Both the censuses of 1840 and 1850 proye the law. Between 70 and 100 
years of age, there are 15,311 more white women than there are males; 
being more than 5 per cent, of the whole number. Beyond the age of 40 
years, the probabilities of longevity are much greater, for American women, 
than that of men. This contrasts singularly with the fact that the physique 
(relatively) of American women is inferior to that x)f American men. 
That fact, as I have shown, however, tells tremendously on women be- 
tween the ages of 20 and 40, when their mortality is very great. 

The longevity of some women is very extraordinary. There are four 
hundred and thirty American women above one hundred years of a^e ! 

3. The Growth of the White Race, — The law of growth in the races is 
something diiferent. The ratio of increase, at each successive decennial 
period, has been respectively — 36 — 37 — 35 — 35 — 35 — 38 per cent. This 
gives us a decennial growth of about 36 per cent, for the white race. The 
growth of the white race is, therefore, decennially, about 2 per cent, greater 
than the growth of the whole ; consequently, leaving a diminution, to a 
corresponding extent, in that of the colored population. 

4. The Groicth of the African Race, — The colored race have advanced, 
decennially, very nearly as 37— 32—30— 29—25— 27 per cent The par- 
allel between the growth of the White and African races, for the last 40 
years, has been thus : — 

White* Colored. I Wtite. Colored. 

1810 to 1820 35 30 1830 to 1840 38 25 

1820 to 1830 35 29 1 1840 to 1850 38 27 

5. The Law of Relation in the Growth of the Races. — As seen in the 
preceding paragraph, the growth of the white race exceeds that of the col- 
ored race, by nearly 10 per cent., in the corresponding ratios. But, we 
must remark, it seems that the conditions of their growth are not paraUeU 
The white race is continually receiving accessions from Europe. In the 
last 10 years, (1840 to 1850,) the United States received about 1,500,000 

J white immigrants. Of these, about 600,000 died in the 10 years ; so that 
900,000 of the nearly 20,000,000 of white population were immigrants 
thus added to the national increase. The actual increase of whites was 
about 5,000,000 ; from which, deducting 900,000 immigrants, leaves 4,100,- 
000 for the natural increase, which is about 28 1-8 per cent. In the same 
time, the growth of the African race was 27 per cent.; so that, in fact, 
there is very little difference between the ratios of natural increase in the 
two races, although there is some difference, and that in favor of the whites. 

6. Th^ Geiwral Law of Licreasey (independent of immigration,) by nat- 
ural causes alone, is 28 per cent, decennially. This is 8 per cent, below 
the average increase of the whites, and 10 per cent, below that from 1840 
to 1850. "While the number of born foreigners in the United States is 
less than 9 per cent., the number in the comparative increase of a single 
year is large — rising, in the last two or three years, to about half tiie 
whole increase. The original immigrants, however, rapidly die, while 
their children are born on the sail. 
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ELECTRICAL DISCOVERIES. 

SiGNOB, Palmiem, of Naples, has invented a movable conductor — a disk 
of wood, bearing metallic points, rotating on an axis, which enables him 
to correct the errors of former observers of electrical phenomena. The 
idea of negative rains or clouds, he says, niust be given up, because the 
differences observed are due only to time : for instance, the atmosphere 
will be negative when a shower is approaching, positive while the rain is 
actually falling, and negative again as it passes away. He hopes, by 
means of his new instrument, to arrive at some of the laws which govern 
the fall of rain in European latitudes. A curious fact has been noticed 
also with respect to gutta-percha, which may be interesting to electricians. 
This substance, as is well known, acquires a bluish tinge after having 
been kept some months ; and when in this state, it can no longer be 
negatively electrified, as before, by almost any substance with which it 
may be rubbed. Its electricity is found to be positive ; and the only 
substances which will electrify it negatively are mica, diamond, and fur. 

M. Palagi, of Bologna, and M. Volpicelli, of Rome, sustain the opinion 
that the change of distance between two bodies constitutes them in differ- 
ent electrical states, as they are removed from or advanced to each other. 
M. Volpicelli, while endeavoring to frame the experiment which shall 
exhibit this phenomenon, has discovered a singular electro- static property. 
When an insulating stick of glass, or sealing-wax, or sulphur, is placed 
on an insulated or non-insulated support, {e. ff., sliding through one or 
several rings,) the natural electricity of the stick is distributed by the 
rubbing, which rises from the motion in a singular way ; the electricity 
accumulates in one of the extremities of the stick, at the same time 
diminishing in the other, so that there is a point between the two extiemi- 
ties in the normal state. If the stick is of glass, the extremity which is on the 
side towards which the motion is operated presents positive electricity, and 
the other extremity negative electricity ; the contrary takes place if the 
stick is of wax or of sulphur. The new electro- static polarity manifests 
itself in the extremities, even when the rubbing takes place only on a very 
small part in the midst of the insulating stick, and when the extremities 
themselves have no share in the rubbing. 
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ON TRANSMISSION OP ELECTEICITr. 

Prof. Farraday has recently completed some experiments on the first 
effects of a current admitted into an insulated conductor, and to ascertain 
the causes of the excessive differences which exist between the sereral ascer- 
tained velocities of electricity. It is a fact, that in Mr. Wheatstone's ap- 
paratus it travels at the rate of 100,000 leagues a second, while in the wire 
connecting London and Brussels, Mr. Airy found it required more ^lan 
that time to traverse a thousand leagues. As the company for the manu- 
facture of submarine telegraph wires placed their wires at Mr. Farraday's 
disposal, he had an excellent opportunity to pursue his researches. The 
mode adopted by Mr. Statham, (the superintendent of the company,) to 
ascertain the degree of insidation the gutta percha coated wires possess, is 
to lay them along large floating frames, in such a way that they shall be 
completely submerged, with the exception of their two ends, which are 
kept in the air ; two himdred of these wires are submerged together ; their 
total length is forty leagues, when they are connected together by their ex- 
tremities, (which is very easily done.) A battery of 30 pair, connected with 
the earth by one of its poles, while the other communicates by means of 
a galvanometer with the submerged wire, is the test employed; if 
the gutta percha coating is not perfect, there is a loss of electricity, 
which is indicated by the galvanometer. I may premise, the submerged 
wires may be taken out of the water and suspended in the air at the will 
of the experimenter. Mr. Farraday found the wires, when submerged, 
acted precisely as though they were a Leyden jar, the wire playing the 
part of the tin foil coating, the gutta percha tlie part of the glass, and the 
water the part of the exterior tin foil coating ; as one electricity was en- 
gaged in the submerged wire, its major part was dissimulated by the con- 
trary electricity, which, flowing from the earth, fixed itself in the water in 
contact with the gutta percha coating, where it accumulated until the ten- 
sion became so great that the apparatus refused to receive* further charges, 
notwithstanding the play of reciprocal influences. In this state of things 
all communication established between the wire and the earth reunites the 
two coatings as an exciter f but as some time was required to charge the 
wires, the discharge likewise requires a corresponding time. In the air, of 
course, (for the water is wanting,) the wire becomes incapable of taking 
sensible charges. These negative and positive results furnish a striking 
proof of the identity of static electricity, furnished by the machine, and 
dynamic electricity, furnished by the battery. This delay the constitution 
of the submarine telegraph superinduces in the propagation of a current 
allowed Mr. Farraday to easily make a very beautiful experiment : he sent 
electrical waves in the wires ; he even sent several, one after the ofher ; and 
they did not confound themselves together. But these waves have a ten- 
dency to diffuse themselves as they advance; for if, after having established 
the contact between the battery and the end of the wire, the experi- 
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mentcr places the latter in commiinication with the ground, new phe- 
nomena appear. A portion of the electricity which had penetrated in the 
wire returns, giving a retrograde current ; and if the head of the wave 
has had time to reach the other extremity of the line, it gives rise to a 
contrary current, so that the wire pours out its electricity at both ends, by 
two inverse currents ! All of these phenomena disappear when the wires 
are suspended in the air. Mr. Farraday holds, that the velocity of elec- 
tridty is not absolute, and that it varies with its soTirce : ** it varies with 
the tension of its first urging source." 

ELECTRIC ILLUMINATION. 

There have been recently some attempts made at Paris towar ds illumi- 
nating the bottom beneath water. At the Lake d*Enghien, M. D.uboscq, 
the successor of Soleil, performed an experiment of this kind before 
many competent observers. The electrodes of carbon were placed in a 
glass globe, being connected with one of Duboscq's regulators, which 
communicated with the battery by means of a copper wire covered with 
gutta-percha. The globe, submerged to a depth of five meters, spread 
light over a circumference of about ten meters radius, and it remained 
constant for about ten hours, after which the carbon reqidred replacing. 
The idea of this process was suggested to Duboscq by an agent of a 
company engaged in exploring the bottom of the Mediterranean where 
the battle of Navarino took place. The diver usually remained beneath 
the water three-quarters of an hour, after which he came up to breathe 
and rest ; his light was an oil lamp, placed on the head of the diver, and 
fed with air proceeding from his respiration, whence it was in a variable 
current, and was often extinguished, requiring him to go up and re-light. 
Dubo8cq*s arrangement was devised to avoid these inconveniences. It is 
light, so that the diver may carry it in his hand, and at the same time it is 
strong and well secured hermetically, to resist a pressure of fifty or sixty 
meters of sea water. It consists of a cylinder of strong glass secured to a 
brass foot, and surrounded with a gutta-percha sac. The light passes out 
through a large plano-convex lens, the convexity inward, the focus being 
so arranged that the rays escapen early parallel. As the lamp is movable, 
the diver walks about with it, and places it where he wishes to make any 
search ; and as it is only necessary to bring the electrodes near one another 
to light it, the diver need only turn a small screw to continue the Hght ten 
hours, which is more than twice as long as he can remain at the bottom. 

To illumine the bottom at small depths, Deleuil uses a Fresnel lens, 
and this is daily in operation in a batliing establishment constructed on 
the Seine in Paris. The regulator, and also the light, are ten meters above 
the surface of the water, and the light penetrates sufliciently far to enable 
us to see the swimmer at a deptlrof from two to tliree meters, and follow 
all his movements. 
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LIGHTING BY ELECTRICITY. ] 

1 
During the past summer, in the prosecution of some public works at 

Paris, it was thought expedient to urge the work by night, as well as day, and 

the aid of the electric light was»resorted to with great success. M. Regnault^ 

who took charge of the lighting, communicates to the Comptes Itendus 

the following statement of the expense. The apparatuses, which wedded 

regularly with great success for four consecutive months, were composed 

each of a battery of fifty Bunsen elements of large size. 

The expemse per day was as follows : — 

Wages of the workmen^ 4.50 francs. 

Mercury, ' . 5.00 " 

Zinc, . 4.50 " 

Charcoal pmnts, 1.50 ** 

Nitric acid, 1.80 « 

■Sulphuric acid, 1.84 « 

Totals, . . . ^ 19.04— $3.80 

Two sets of apparatus being employed, the expense of lighting 400 
workmen was then 38.08 francs — $7.62, per evening, or 1.9 cents per man. 
The economy is considerable, and the work can be done without danger, 
and with a regularity which caimot be obtained by any other means. 

ON THE ARRANGEMENT OF LIGHTNING CONDUCTORS. 

At the British Association, Mr. Nasmyth described a Lightning Con- 
ductor for Chimneys, which he conceived affords more perfect insulation, 
and is therefore safer, than those in common use. The present practice is 
to fix the conductor outside the chimney by metal holdfasts, by which 
means during severe thunder-storms chimneys are often damaged by the 
lightning entering at the points of attachment and displacing the bricks. 
In the method of fixing the conductor recommended by Mr. Nasmyth, the 
metal rod is suspended in the middle of the chimney by branching sup- 
ports fixed on the* top. A conductor of this kind had proved efficient 
in storms which had severely injured other chimneys in the neighborhood 
that were protected in the usual manner. An experience of eighteen years 
had tested the superiority of the plan. 

Prof. Farraday, on being called on for his opinion, said that he recom- 
mended that lightning conductors should be placed inside instead of out- 
side of all buildings. He had been consulted on that point when the 
lightning conductor was fixed to the Duke of York's Pillar, and he ad- 
vised the placing it inside ; but his advice was not taken, and the rod was 
fixed outside, to the great disfigurement of the column. All attachments 
of metal to or near the conductor are bad, miless there be a continuous 
line of conduction to the ground. lie mentioned the instance of damage 
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done to a light-house in consequence of part of the discharge of lightning 
having passed from the conductor to the lead fastenings of the stones. 
The practical question for consideration was, how far they could safely run 
lead between the stones of such a structure ; for if it were done partially, 
leaving a discontinuous series of such metallic fastenings, there would be 
great danger of the stones being displaced by tlie electric discharge. When 
inch £Eistenings are used, care should be taken that they are connected 
together and with the earth by a continuous metallic conductor. Some 
persons conceived that it is desirable to insulate the conductor from the wall 
of a building by glass ; but all such contrivances are absurd, since the dis- 
tance to which the metal could be removed from the wall by the interposed 
insulator was altogether insignificant compared with the distance through 
which the lightning must pass in a discharge from the clouds to the earth. 
On being asked whether a flat strip of copper was not better than a cop- 
per rod, Professor Farraday said that the shape of the conductor is imma- 
terial, provided the substance and quality of the metal are the same. 

NOTICE OF SOME EXPERIMENTAL RESEARCHES INTO THE APPLI- 
CATION OF THE VOLTAIC BATTERY TO THE IGNITION OF 
GUNPOWDER. 

Capt. "Ward having been requested by Sir John Burgoyne, Inspector- 
General of Fortifications, to carry out some experiments for determining 
the best form of voltaic battery for military purposes, he made himself 
fuUy acquainted vdth the labors of Ohm, Wheatstone and others, and, 
whilst verifying many of their theoretical researches, made them the bases 
for his own inquiries. After a most careful comparison of several bat- 
teries, he adopted a Grove's Battery — the solid elements being zinc and 
platinum, and the liquid nitric acid and dilute sulphuric acid ; and he 
finally ascertained that plates, only two inches square, were, perhaps, the 
most satisfactory as regards work and cost. These he arranges in small 
elementary batteries of six pairs, which, with the containing box, occupy 
a space of only seven inches long, four inches wide, and four inches deep, 
so that eight or nine of these elementary batteries, capable of igniting 
gunpowder at the greatest distances likely to be required for military 
purposes, would be arranged in a space of V 2" by 1' 4'', or 1' 9' by 1' 
4t". In carrying out his experiments, and especially in determining the 
relative value of each form of battery, and the effect of any modification 
of the battery or of the conducting wires in respect to the calorific effect, 
Capt. Ward found that the deflection of the needle of the ordinay galve- 
nometfrs was so great as to render it unfit for the estimation of differ- 
ences in the electro-metric force in such powerful currents ; and he, 
therefore, constructed a very simple instrument, by which he is enabled to 
interpose one, two, or more pieces of thin platinum wire in tlie circuit,. 
and, using this instrument, in conjunction with Prof. Whaatstone's Rheostat, 
to determine Uio relative force of any battery, as well as the resistance of 
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the platinum wire itself, by the caloriflc effect exhibited on the fiu&on of 
the platinum wire. These researches are now preparing for publication in 
the Professional Papers of the Corps of Engineers. — Proe. British Auoch 
ation. 

ON THE APPARENTLY MECHANICAL ACTION ACCOMPANYING ELEC- 
TRIC TRANSFER. 

Mr. A. Crosse, in a paper before the iBritish Association, stated that ha 
had found that by electrifying a sovereign positively in close contact with 
a piece of carbonate of lime, under nitric acid diluted with fifty times ito 
quantity of water, that a portion of the milled edge of the coin was etrwk 
off in pieces, some of which were large enough to retain the milled edge 
upon them distinctly. The voltaic action was kept up for fifty honn ; 
and at the expiration of that time the coin had lost three grains in weight, 
and a ground glass rod that was used to keep the coin in contact with the 
limestone was permanently glided ; and this took place at the positive 
pole. The weight of the portions removed from the coin exactly corre- 
sponded with the deficiency. The solution being tested contained nitrate 
of lime, but no gold or copper. I likewise found on repeating this 
experiment with sulphuric acid, similarly diluted — the voltaic action being 
kept up for ninety hours — that six grains of gold were removed from the 
edge of the coin ; and the pieces broken off weighed the same. A strip 
of glass being placed on the edges of the jar containing the dilute add, 
and half an inch above its surface, and in a line with the electric ciirrent, 
had its lower part covered with crystals of sulphate of lime, each One of 
wliich was at right angles to the electric current. The friction of the 
carbonic acid gas liberated from that part of the limestone in contact with 
the coin was apparently the mechanical cause of the removal of the 
edges. The author stated that he had tried various experiments both 
with frictional and voltaic electricity upon different substances, which in 
his opinion proved the effects of the mechanical action accompanying 
electric transfer, 

ON THE ORIGIN OF THE AURORA BOREALIS. 

M. de la Rive, the celebrated Genevan natural philosopher, has recently 
published a long memoir on the Aurora Borealis, and which he has 
attempted to account for, and apparently with success. Perhaps no 
phenomenon in the world is more beautiful than «* these magnetic tem- 
pests," (Von Humboldt,) which in the Arctic regions fill the heavens 
with a sea of flame. M. de la Hive attributes them to electro-magnetic 
causes. The terrestrial globe, he says, uniformly acts as a large magnet, 
and its magnetic poles do not coincide with its poles of rotation ; further- 
more, the atmosphere is continually charged with positive electricityt 
which is accumulated in its superior regions, and this electricity (whether 
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it is disengaged by the vegetation of the earth, or the continual evaporation 
caused by the solar heat, philosophers have not yet determined) must be 
expended and neutralizedj or the electrical tension of the atmosphere, 
instead of being contained within its actual limits, would go on constantly 
increasing. In our latitudes, and under the equator, this discharge is effect- 
ed by thunder-storms, rains, winds, and water-spouts ; but these do not 
mfiice ; they are purely accidental, and Nature is obliged to resort to a more 
regular and constant method of operating the electrical neutralization. 
He supposes that the positive electricity which abounds in the superior 
regions of the atmosphere moves with perfect liberty in them, from their 
extreme rarefGU^tion, and that it takes advantage of this facility to go to the 
nearest pole. Here it returns to the earth by a sort of continud, gentle 
flow, (6cauletnent,) which is greatly aided by the immense quantity of 
frozen particles floating in the air. Here, instead of returning to the 
ground in a single flash as we see it, through clouds of liquid particles, it 
reverts to the ground by gradually passing from frozen particle to frozen 
particle, exciting by partial discharges innumerable small aigrettes, wliich 
singly are invisible, and yet whose total seen together presents the beauti- 
ful appearance of the Aurora Borealis, and which having once reached 
the earth give rise to different currents, which react in turn on the magnetic 
needle. It may be asked why the phenomenon is concentrated around 
the circumference of a circle, and is prolonged in parallel coliunns, and is 
placed, t>n the line of the magnetic axis of the globe, and why it is ani- 
mated with an undulatory motion going from the West to the East, (for 
all these phenomena accompany the Aurora Borealis ;) this question is 
solved by a slight change introduced into the well-known experiment of 
the " electrical egg," which consists in transmitting electricity from one to 
the other pole in^ receiver from which the air has been exhausted. M. de 
la Rive magnetizes at will one of the two poles ; when neither is magnetized, 
the common phenomenon takes place ; but as soon as he magnetizes either 
of them, the light is distributed so as to form a ring, which is very much 
like the form of the Aurora Borealis, and like it animated by a gyratory 
motion. En resiimi, M. de la Rive holds that the Aurora Borealis is owing 
to electrical discharges taking place in the polar regions, between the terres- 
trial globe and the atmosphere, by means of icy particles suspended in it 
there, while the charge takes place in the equatorial regions by the direct 
or the indirect action of the sun. These electrical discharges taking place 
constantly, but with varying intensity, according to the state of the atmos- 
phere, the Aurora Borealis must be a daily phenomenon, although with 
differing intenseness ; its visibility extends consequently to varying 
distances, and depends also upon the transparency of the atmosphere 
during the night. 
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VIEWS ON THE ORIGIN OF TERRESTRIAL MAGNETISM. 

The following paper is communicated to SiUiman*3 Jovamal by H. 
Nickles, of Paris : — 

The earliest view of terrestrial magnetism supposed the ezistenoe of t 
magnet at the earth's centre. As this does not accord with the observa- 
tions on declination, inclination and intensity^ Tobias Meyer gare this 
fictitious magnet an eccentric position, placing it one^seventii part of the 
earth' s* radius from the centre. Hafflsteen imagined that there were two 
such magnets, diiferent in position and intensity. Ampere set aside then 
unsatisfactory hypotheses by the view, derived from his discovery, that the 
earth itself is an electro-magnet, magnetized by an electric current dicu- 
lating about it from east to west, perpendicularly to the plane of the mag- 
netic meridian, and that the same currents give direction to the magnetic 
meridian, and magnetize the ores of iron ; the currents being thermo- 
electric currents, excited by the action of the sun's heat successively on 
the different parts of the earth's surface as it revolves towards the east. 

A long time before the discovery of electro -magnetism, Biot was occu- 
pied with this subject, and regarded the terrestrial magnetism as the prin- 
cipal resultant of all the magnetic particles disseminated in the earth. M. 
Gauss adopts this view, as an interpretation of the fact, without explain- 
ing it. An observation made some years since has directed my attention 
to this subject. It related to the fall of a cylindrical meteor, whose position 
was sensibly in the plane of the magnetic meridian. Many luminous 
meteors have been observed in this same position, or near it. 

The special position of the meteor observed by my Ipother and myself 
was not fortuitous ; it was determined by the magnetic action of the earth, 
an action which may be powerful in its influence on meteorites, consisting 
essentially of the magnetic metals, iron and nickel. In our view, the 
terrestrial magnet, the earth, decomposed by influence the normal fluid of 
the meteoric mass, and so gave the meteor thus. polarized the direction of 
a compass-needle. 

In generalizing from this fact, and recalling the experiment of Arago 
on the magnetism developed when a magnet acts upon a turning disk, we 
ask whether the magnetic polarity of our planet may not be due to a like 
cause. Considering it as proved, that the sun is polarized magnetically) 
like the earth the sun will then be the inductor magnet, the agent whidi 
decomposes the magnetic fluid of the terrestrial globe ; it will be to the 
earth what the earth was to the meteor. This explanation does not resolve 
the difficulty, as it does not say whence comes the magnetic polarity of 
the sun. It implies the intervention of a magnet whose intensity is 
superior to that of the sun, acting on this last by induction, and impressing 
a polarity which the sun transmits to other planets of the system. It is 
the hypothesis reversed of the central magnet, for it places in space the 
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magnetic mass which some physicists have supposed to exist within the 
earth. 

The real cause of the magnetic polarity of the planets is, in my view, 
&e same for all, and Arago's experiment conducts to it in a straight line. 
It results even from the condition of their existence. Each star, turning 
around a central axis, and in determinate curves, is influenced by the mass 
of these stars and their velocity at the circumference ; in a word, the 
•gent decomposing into two fluids, the normal magnetism of the earth and 
fhe other planets is their rotation. A geometer examining this opinion, 
would find, we believe, that the declination, inclination, and the perturba- 
tions of the magnetic needle, are explained on this hypothesis much better 
than on any other. 

^nce my researches on circular electro-magnets, and in general on 
bodies in rotation, I have sought much for experimental demonstration of 
this theory, and have now the conviction that this is impossible, as it is 
not possible for us, while upon the earth, to remove ourselves from the 
action of its own magnetism. Whenever a development of magnetism 
under the influence of rotation is observed, it is common to attribute it to 
the inductive action of the earth, rendCTcd so striking by the experiments 
of Arago and Mr. Barlow. 

Alongside of the different sources of magnetism mentioned in Treatises 
on Physics, — friction, pressure, percussion, torsion, — we should add rota- 
tion, a mechanical action of equal title with the preceding, and whose 
effiscts, produced through a sub-di\'i8ion, like that of magnetic polarity, 
are found grouped at the extremities of the axis in rotation, in the same 
manned as the poles develop at the extremities of a bar of iron when it is 
subjected to torsion. 

NEW TELEGKAPHIC BATTERY. 

■ At a recent meeting of the Franklin Institute, Philadelphia,. Dr. 
Turnbull exhibited a new form of telegraph battery, devised by C. T. 
Chester, Esq., of New York. Dr. T. remarked that this battery, while 
it does away entirely with local action, employs the cheapest materials and 
the most convenient arrangement of parts. Its cells are large, of strong 
glass, and they are insulated fiom the shelves by a partial coating of elec- 
trophorus. Its metals are amalgamated zinc, and a peculiar platinized 
and pectdiarly insulated plate, the result of much study and experiment. 
The plates are supported by metal clamps and thoroughly insulated wood. 
The oonstruotion is such as to secure perfectly against any cross-fire. 
The plates can be removed and cleaned separately, without stopping the 
working of the battery. The solution used to excite it is a dilute sul- 
phuric acid. How free it is from local action, may be inferred from the 
iact that it has been in constant use five months without being taken 
down, and that the zincs last such an unprecedented time. The relative 
eoit of working the Grove, Daniell's, and the new battery, without taking 
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local action into consideration, supposing each eqiially free firam kml 
Traste, is as follows, and the estimate is made up from actual experimeiKt, 
by computing the destruction of battery material in each neoessarj to 
accomplish a given equal amount of work, — say the deposition of a pound 
of silyer in the decomposition trough. Grove's, 32J^ cents ; DanieU's, 61 ; 
Chester's, 21. 

NEW APPLICATION OF IRIDIUM. 

"Mr, William McKea, of Philadelphia, has recently made a Taluable 
application o£ iridium, which consists in the construction of electro- 
receiving magnets, with their contact surfaces of iridium. The metal 
heretofore used for that purpose is platinum, which, although competent 
to resist the action of the atmosphere, fuses quickly when exposed to the 
electric spark from a powerful battery in a short circuit. As soon as the 
platinum surfaces become in a slight degree oxidized, the points adhere to 
each other, even when the main circuit is broken. This we may set down 
as one of tlie causes of mistakes which sometimes occur in the transmis- 
sion of a message by the Morse Telegraph, the alphabet of which consists 
of dots, spaces and lines. It is evident, therefore, that if the pointy of 
contact of the receiving-magnet, where the main circidt of the line is 
broken by the transmitting operator for the purjjose of making a space, 
be impaired, that a dot and line, or dots alone, may run together, thereby 
forming upon the paper a letter or character quite different from the one 
intended by the transmitting operator. 

Iridium being the most indestructible of metals, the advantages of its 
application in this instance are, that the surfaces of contact will last for 
a much longer time without requiring any change, and Irill secure a more 
perfect and unvarying surface of contact for the passage of the cunent, 
and prevent the adhesion of the points of contact together.— •Tbtimo/ 
Franklin Institute^ July, 1854. 

IMPROVEMENT IN TELEGRAPHIC INSULATION. 

An improvement of value has recently been made by Mr. Bearing, of 
England, in respect to the insulation of wires intended for telegraphic 
communication. Heretofore, in constructing electric telegraphs where the 
whole circuit has been made of metal, and also where the conducting 
property of the earth has been employed as a part of the circuit, it has 
been considered necessary to cause the wires to be thoroughly insulated 
each from the others and from the earth ; the consequence of which has 
been, that the expense of laying down electric circuits for electric tele- 
graphs has been very great, particularly where the same have crossed the 
sea, or other waters, where not only have the wires been insulated one 
from another, and from the water or earth, but, in order to protect the 
insulating matter from injury, great expense has been caused by the use 
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of wire rope» or other means of protection. The present patentee has 
disooyered that a metallic circuit, formed of -wires, either wholly uninsu- 
kted« or partially so, may be employed for an electric telegraph, provided 
tiiat the two parts of the circuit are of such a distance apart that the 
electric current, or a portion of it, would meet with more resistance in 
passing from one wire to the other, by the water or the earth, or by 
imperfect conductors which the wires may be attached to or suspended 
firom, than in following the wire. For this purpose he causes the two 
wires, (which may be of plain galvanized iron, either uninsulated or 
partially insulated by a coat of varnish or otherwise,) of which a circuit of 
an electric telegraph is to be formed, to be placed in the water or earth, at 
a distance apart proportionate to the total length of the circuit. These 
wires he insulates where they approach one another, to communicate with 
the instruments and battery or source of electricity, or with a continuation 
of conductors for carrying on the current, in order to prevent the current 
passing through the diminished space between the wires. And in the case 
of intermediate stations, the wires are insulated in each direction from the 
instruments, in order to insure the current making the circuit of the 
instruments, and not passing in a large proportion through the earth or 
water, or other conductors, between the insulated parts of the wire on each 
side of the station. By these means the cost of the laying down of electric 
telegraphs, whether submarine or otherwise, is by means of this invention, 
of employing distance between the conductors as a means of insulation, 
reduced to little more than the mere cost of the conductors for the current, 
together with that of an insulated wire at each end of the line to complete 
the circuit between the extremities of the insulated conductors ; and the 
numerous diflS.culties which attend the insTilation of long lengths of wire 
are avoided, as a|pK) the chances of the communication being interrupted 
by accidents to the insulation. 

ON THE MAGNETISM OF ROCKS. 

At a recent meeting of the French Academy, M. Regnault communi- 
cated the result of some new researches into the magnetism of rocks. He 
has found out that, besides being feebly attracted by the magnet, they have 
polar magnetism, which makes them capable of acting by attraction and 
repulsion on the poles of a neighboring magnet. M. Melloni attributes 
the tardiness of this discovery to the great weakness of the repulsive 
action, which renders it necessary that the experiment should be made at 
a very short distance from the magnetic needle, and this pioximity 
develops in the nearest parts of the mineral attractive forces of reaction, 
whose intensity is greater than the repulsive action natural to the rock. 
To exhibit the feeble magnetism of mineral substances, he urges experi- 
menters to use an instrument he has invented, and which he calls the 
magnetoscope. 
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VARIATION OP THE MAGNET. 

Sir J. Boss stated before the Mechanical Section of the British Assoda^ 
tion, in proof of the effect of every description of light on the magnet, that^ 
during his last voyage in the ^elix, when frozen in about a hundred miles 
north of the magnetic pole, he concentrated the rays of the full moon on 
the magnetic needle, when he found it was five degrees attracted by it. 

VARIATION OF THE COMPASS IN IRON SHIPS. 

At the last meeting of the British Association, the Rev. Dr. Scoreshy 
contributed a paper of great interest on the loss of the Tayleur, and the 
change in the action of the compasses in iron ships. Recapitidating the 
facts connected with the wreck of the Tayleur, which, it will be remem- 
bered, was an iron ship, the lecturer remarked that her compasses (three 
adapted for guidance) were all " adjusted,*' previous to sailing, by large 
and powerful magnets, on the principle suggested by the Astronomer 
Royal ; and Mr. Grey, who had charge of the adjustment, reported that 
they were quite correct. On the third day of the voyage it was discovered, 
for the first time, that there Was a material difference between the com- 
passes. Judging from one of them placed near the helmsman, the captain 
was under the impression that he was sailing down almost mid- channel, 
or, at all events, that he was in a good position for navigating the Irish 
Channel ; while the second showed a difference of almost two points. 
Not knowing which of these was correct, the captain assumed, from cer- 
tain indications he had noted, that the wheel compass was accurate rather 
than the other. The result showed that neither was correct, and the Local 
Marine Board of Liverpool reported to the Board of Trade their belief 
that the wreck was caused by " a deviation of the compass, the cause of 
which they have been unable to determine.'* Now, he, (Dr. Scoresby,) at 
the meeting of the British Association at Oxford, in 1847, had called atten- 
tion to the instability of the magnetic distribution in ships built of iron. 
So far back as 1819 he had shown that the adjustment of the compasses of 
iron ships by fixed permanent magnets was not only delusive, but danger- 
ous ; and he now said, referring to the case of the Tayleur, that it was an 
incidental (for he did not contend that it was a necessary) consequence of 
such an adjustment in this case that the vessel had been brought into ao 
dangerous a position. If the compasses had not been corrected by perma- 
nent magnets, the captain would have been in a very different position for 
securing the safety of the ship. It was a matter well known, not only 
that iron became magnetic by virtue of the inductive influence of the 
earth, but that magnetism might be controlled, altered, or destroyed by 
mechanical action. An iron bar, entirely neutral as to its molecular Mag- 
netism, as shown by its being devoid of influence when placed horizontaUy 
in an east and west line near a compass, became stron^y magnetic whea 
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placed upright or proximately so, had its polaritj reyersed by turning it 
with the contrary ends downwards, and again became neutral when placed 
on the horizontal east and west line. If the same bar, while held in an 
upright position, or inclined in the axil direction of the earth's magnetism, 
were subjected to percussion, or other mechanical yiolence, not only did 
its magnetism become much more powerful than that of simple induction, 
but it strongly exhibited its augmented polarity when placed in the east 
and west neutral or equatorial position, and, however it might be moved 
about or swung round, its polarity remained the same. Haying proved 
these two propositions by experiment. Dr. Scoresby went on to apply 
them to the case of iron ships, and to point out that, in consequence of 
the percussive action to wliich the material was exposed while the ships 
were in course of construction, it became as intensely magnetic as it was 
possible for malleable iron to be. This augmented magnetism, however, 
was not permanent or fixed, but, under diifercnt circumstances as to tho 
relative deviation of the ship's magnetism and that of the earth, was easily 
changeable, and liable necessarily to be changed. The magnetism devel- 
oped by mechanical yiolence could readily be neutralized or changed, 
under a proper change of conditions, by other processes of mechanical vio- 
lence. If the bar of iron magnetized by hammering were held in the 
reverse direction from that in which the magnetism had been developed, 
and again hammered, the polarity would not only be altered, but reversed. 
Again, after well hammering the bar in a vertical position, let it be quickly 
reversed, the lower end, as hammered, now being upwards, and let one of 
its extremities be then presented to a delicate compass ; the deviating 
influence in this case would be but small, perhaps a few degrees only, from 
the influence of the earth's magnetism, it being now augmented by the 
increased magnetism of tlic bar. If, while held in tliis position, a single 
blow were struck on the bar with a hammer, the needle would be seen to 
fly round as if by magic, and settle at a point of deviation perhaps four or 
six times as great as before. The result of another experiment which had 
been made with elongated plates of iron, to elucidate the phenomena of 
mechanical yiolence or vibration, had been still more remarkable. Take a 
couple of iron plates laid together ; it was found when their condition was 
neutral, that held within two or three inches of a compass, horizontally 
east and west, there was no action whatever on tlie needle ; but, holding 
the plates upright and bending them, or shaking them with the hand, or 
merely giving them a vibratory shake, and then presenting them as before 
to the compass, the iron was found to have become very strongly magnetic, 
the end which was downward repelling the north pole of the needle. 
Ileversing the position of the plates, while held upright, let the vibratory 
action be repeated, and the end formerly repelling will now be found to 
attract the north end of the pole. Repeating the vibratory action, while 
the plates Were held horizontally in an east and west line, the magnetism 
would be found, on bringing tlie plates to the test, to have disappeared, all 
action of the compass havuig gone. To meet probable objections, he had 
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made experiments on rolled iron plates, of the saine kind as those of -whieli 
ships were generally built» and had ascertained that the magnetism in 
these also was changeable and controllable like that in bar iron, under the 
requisite change of position, by vibratory or percussive action. He had 
also made experiments on a portion of a plate cut out of the side of a ship 
recently built, and the result of his observations was to establish the fact 
that, besides the two denominations of magnetism ordinarily zeceiyed, that 
of simple terrestrial induction and that of permanent independent mag- 
netism, there was another denomination corresponding with neither ; not 
being absolutely controllable, like the former, by terrestrial influences, nor 
capable, like the latter, of resisting all kinds and modes of mechanical vio- 
lence. To this third denomination he gave the name of "retentive mag- 
netism.*' Dr. Scoresby then exhibited experiments with three sets of 
plates, two of iron and one of steel, for the illustrating of these several 
qualities of magnetism : — 1. That of simple terrestrial induction by 
iron plates free ftrom polarity, which became magnetic, or changed their 
magnetism, according to the position in which they were held. 2. Reten- 
tentive magnetism, as illustrated by similar plates, which had been pre- 
viously magnetized by bending and blows, — such magnetism appearing 
as if permanent when the plates were moved about, without being vibrated 
or bent. And, 3rdly. Permanent magnetism, as illustrated by an elastic 
steel plate, which, however violently it was bent, or struck, or vibrated, or 
in whatever position, still preserved its magnetism unaltered. Now, this 
retentive magnetism was the quality which had been prevalently considered 
as permanent ; which he was prepared to show, both by experiments on 
iron and facts of experience, was by no means a fixed quality. The 
vibration of a ship in a heavy sea was sufficient to change the original 
magnetism developed and augmented in the course of her construction. 
A great deal depended on the position in which the ship had been built. 
In the case of the Tayleur, when he first heard of the catastrophe and read 
the evidence, he had stated to some friends at Torquay that he would ven- 
ture to predict that she had been built with her head to the north. He had 
found, on inquiry, that she had been built with her head nearly northeast. 
Here, then, were the precise circumstances for expecting a change in the 
6hii)'8 magnetic distribution. Having been built with her head to the 
northeast, she had a certain magnetic distribution ; and when she began to 
strain with lier liead to the southwest, that distribution was necessarily 
changed, and the iirst effect of it had been to alter the two compasses 
adjusted by fixed magnets. If the captain had been aware of the changes 
which might, and most probably would, take place when the ship began to 
strain in a different position from that in which she had been built, — if he 
had known that the compasses might vary as much as two, or three, or 
even four points, — he would liave known, of course, that he must place no 
reliance upon them. It did not follow, however, that compasses were of 
no use because, under circumstances, they were liable to change. They 
ought to be, and were, of great use for all that. But what he wished to 
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• 
impress upon them was, that, by attemf^ting to adjust a transient influence 
by a permanent influence, they were only aggravating error ; that captains 
ought always to bear in mind this liability of their compasses to mislead 
them two or three points ; that they should be always looking after their 
correction and veriflcation whenever the sun or a star was in sight ; and 
that, by keeping a compass aloft as far as possible from the iron of the 
ship, they would always have a standard to which they would be able to 
refer, and which he, in his Arctic voyages, had always found to be correct. 
At the conclusion of Dr. Scoresby's paper, an animated discussion took 
place, in which an opposite position from that taken by Dr. S. was 
assumed by Mr. Grantham, of Liverpool. He said, that the effect of the 
arguments of Dr. Scoresby, if they made any impression at all, would be 
to put a check to one of the greatest improvements of modern times. If 
the idea should get abroad .that wooden vessels only must be made the 
medium of communication, and that iron ships were dangerous, the. 
mercantile marine of this country would be greatly injured. They all 
trnderstood and admitted that there was an immense amount of local 
attraction disturbing the compasses of every iron ship, but he contended 
that sufficient was done to correct these errors ; and he himself, from an 
experience of twenty years, closely watching the subject, and employed 
professionally to examine these very compasses, declared his opinion that 
the impressions left upon the minds of many, where a single case, like that 
of the Tayleur, was brought before their notice, were altogether erroneous. 
Dr. Scoresby had alluded to the cases of the Tayleur and the Birkenhead 
in depreciation of iron ships. He (Mr. Grantham) would ask him to take 
equal pains to ascertain the scicntiflc reasons which had caused so many 
ships — wooden ships — to go ashore in the Lrish Channel and in the Sol way 
Frith. If equal logic had been made use of to show how these losses 
arose, instead of taking one or two isolated cases, and forgetting altogether 
the total amount of human life lost in wooden ships, they would find the 
losses of iron ships were very much less than the losses of wooden ships, 
in proportion to their comparative number. Dr. Scoresby had instanced 
the increased polarity of a bar of iron when its form was changed, or 
when it was struck with a hammer. But this argument was founded on 
the supposition that an iron ship was a single bar 'of iron, and that she 
should receive a blow from a mighty instrument in a certain position. 
There would, no doubt, be some alteration in the ship's compasses, if such 
a thing was possible ; but he would ask the question how and when a 
ship could get such a blow. Dr. Scoresby also maintained that, if a bar of 
iron was bent, it would alter its polarity, but they must therefore suppose 
the ship to be twisted and bent about. If she did so, every plate would 
open, and she would inevitably founder. He called upon them to look at 
the channel, full of iron ships, and those kind of ships most liable to 
vibration — that is, long ships, with most powerful engines on board of 
them. K those present had, like liim, looked over those vessels twice a 
year, they would see how little they were affected, comparatively. One 

1* 
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result of his inspection was, that h» found that the compasses of iron, as a 
whole, were quite as correct as the compasses of the same number of 
wooAen ships. He (Mr. Grantham) liad been employed by the Admiralty 
to exa»nine the place where the Tayleur was lost; and his impression was, 
that she was not lost through any error in her compasses. He believed 
that no prudent captain, knowing the Channel, would venture to beat 
about in it for tliree or four days during a heavy gale without using the 
load ; and it was proved that Capt. Noble had neglected this precaution. 
As to the loss of the Birkenhead, was there no ship ever before run upon 
the point of a reef by ** cutting it too fine " ? In his experience for twenty 
year?, in close connection with the building and management of iron ships 
and steamers, he was confirmed in the belief that there was nothing to 
prevent them from being navigated as safely as wooden ships. And he 
believed that, in general, the compasses of iron ships were more correct 
than the compasses in ordinary wooden ships, simply because more atten- 
tion was paid to them. Under these cireumstances, he wished to caution 
the mercantile community not to allow themselves to be influenced by 
particular and striking cases such as had been alluded to, but to look at 
the whole subject — to look at the mass of iron ships that had been built 
and worked, safely worked, for years and years — and then see whether the 
combined information to be derived from all that were properly managed 
at all bore out the inferences likely to be drawn from the statements which 
had unfortunately, he thought, been so elaborately made. 

Mr. Towson said that he had, equally with Mr. Grantham, had the 
opportunity of observing the workings of compasses in iron ships, and he 
had never found that after going a long voyage they were in a proper state 
of adjustment. No one believed more than himself in the importance of 
the progress of iron ships to the mercantile progress of the country, but he 
considered it impossible at present to obtain a correct compass in an .iron 
ship. 

In the course of the discussion which followed. Admiral Beechy ex- 
pressed a belief that the best j^recautions against accident would be the use 
on board every ship of an azimuth compass, and the taking of frequent 
observations. 

Dr. Scoresby, in reply, owned that the subject he had chosen involved a 
considerable shock to the feelings, as it affected Liverpool and iron ships. 
But they ought not to be afraid of the truth, or to shirk it for fear of the 
consequences. By going to the root of the thing, they might be in hopes 
of arriving in time at a practical remedy, 

OPINIONS OF PROF. AIRY, ASTRONOMER ROYAL, ON THE DEVIA- 
TION OF COMPASSES IN IRON VESSELS. 

The above piper of Dr. Scoresby, and the discussion and attention it 
excited in the British Association and among the maritime public, have 
called forth a communication from Prof. Airy, the Astronomer lloyal of 
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Great Britain, on this subject. In thief communication, published in the 
London At/.e uBum, he says : — 

I have deep satisfaction in remarking that the great principles upon 
which I founded the method of correcting the compass are entirely recog- 
nized by Dr. Scoresby, and even that some minor modifications of those 
principles (which, as will appear in the remarks below, I had anticipated 
as probable) have now been established by Dr. Scoresby's beautiful experi- 
ments. In the estimation of the actual extent and rapidity of the changes 
produced by these modifications, I may perhaps differ in some measure 
from Dr. Scoresby, and I may be disposed to recommend a practical 
couise slightly different from that which he would propose. Still I am 
happy to find that upon the fundamental points of the tlicory we are in 
complete accordance. 

1. It may perhaps be advantageous to give a few steps of the history of 
this subject. The law, that the greater part of the disturbance of the 
compass produced by an iron ship depends upon its polar, and not upon 
ts induced, magnetism, (in the ordinary sense of the word induced,) was 
established by me in a paper printed in the ** Philosophical Transac- 
tions *' for 1839. The experiments themselves had been made in 1838. In 
page 212 I observe : — " The most remarkable result, in a scientific view, 
from the experiments detailed above, is the great intensity of the perma- 
nent magnetism of the malleable iron of which the ship is composed. It 
appears, however, that almost every plate of rolled iron is intensely 
magnetic." (It is to be noted that I used the term pennanenl magnetism 
as equivalent to polar magnetism.) I then allude to experiments on the 
magnetism of plates of wrought iron ; and these experiments were the 
last with which I had any acquaintance until I saw some of Dr. Scoresby's 
beautiful illustrations of the change of magnetism of iron plates. In page 
213 I remark: — "It seems sufficiently probable that" the independent 
[polar] magnetism of the ship will change with time. This consideration 
enforces strongly the necessity of periodical examination as suggested 
above.'* This is all that was printed by me in reference to the change of 
the polar magnetism of ships and their occasional examination ; but it is 
not the only instance in which I endeavored to bring them before the 
notice of the proper authorities. In 1839, July 20, I submitted a memo- 
rial to the Board of Admiralty on the advantage of a supervision, by the 
government, of the correction of the compass in iron ships, in which 
occur the following remarks : — " There is no reason for presiuning that 
the magnetic state of the ship (especially in the case of steam-ships) will 
remain invariable for Jnany years ; and there is reason for supposing that it 
will vary." ** Experiments of various kinds and in various localities 
should be made on the same ship, for ascertaining whether there is sensible 
change in different parts of the earth." And with regard to the magnets : 
— *« The important results lately arrived at by Mr. Scoresby, and wholly 
unknown to the persons commercially engaged in the fabrication of 
magnets, show that attention to those points on which the permanency of 
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the magnetifim depends cannot be expected from common tradesmen." 
The Admiralty (I believe in accordance with precedent and with the ruks 
of the department) declined to undertake the supervision for commercial 
ships ; and, as no other iron ships then existed, this decision amounted 
practically to a refusal to enter on the matter. Had the subject been then 
taken up by the government, it might perhaps have been advanced sevoal 
years. I did myself endeavor to collect information, and I took notes of the 
position in which one ship was built ; but the occupations of a laborious 
office compelled me to desist. I may mention, that in almost every instance 
reported to me, in which the correction failed after a time, I had reason to 
think that the failure arose from change, not in the ship, but in the correct- 
ing magnets ; and this consideration, combined with the feeling of want <rf 
leisure, prevented the extension of my inquiries. 

2. I am deeply struck with the beauty and the importance of Dr. 
Scoresby's experiments ; and if I bring to notice the circumstance, that the 
polar magnetism of iron plates, and the possibility of change in the magnet- 
ism, were first strongly insisted on by myself, I trust it will not be under- 
stood that I mean to say that those experiments are unessential to our 
present knowledge of the subject. Still, as the first who examined into and 
speculated upon this subject, I claim the right of criticizing the name which 
Dr. Scoresby has proposed : and I express my opinion that ** retentive " 
(" retained '* would be better in a grammatical sense) does not exactly rep- 
resent the characteristics of the magnetis n of wrought-iron plates. The 
latter appears to me to differ very little from the magnetism of hard steel 
bars. A steel bar is magnetized by induction — (as in an iron plate) — a 
steel bar may have its magnetism weakened or reversed : if immersed in 
the sea- water, it would probably lose its magnetism sooner than an iron 
ship would. But as, in practice, the magnetism of an iron ship is slightly 
more liable to change than that of a steel magnet veiy carefully preserved, 
it may be desirable that a name, expressive of that idea, should be given 
to it. I would propose to call it the *' sub-permanent polar magnetism of 
wrought iron." 

3. I think it likely that the striking character of Dr. Scoresby's experi- 
ments produces an impression of the extent of their applicability to iron 
ships far greater than is warranted by careful consideration. We may 
speak poetically of the shocks which a ship receives from the waves ; but, 
iu reality, the plates of iron of which a ship is composed sustain no such 
shocks. The direct effect of the most violent sea upon them is this : that, 
in the course of two or three seconds of time, tlie plate is plunged five or 
six feet deeper in the water, and sustains the corresponding hydrostatic 
pressure. This is very different, indeed, from the raps or slaps in Dr. 
Scoresby's experiments, in which it is essential that the blow be of tl:o 
nature of impact, occupying a very small fraction of a second of time. 
Probably the stniin of extension to which the plates are subjected may 
produce a greater effect : on this, however, experiments are wanting. But, 
even here, the change in the state of extension is not sudden, but gradual. 
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The tremor produced by steam-jrawer is more likely to affect the plates in 
Bome parts of the sliip, ' It is evident that there are causes in action tend- 
ing to produce effects like those exhibited in Dr. Scoresby's experiments, 
and it is equally evident that the action of those causes must be exceed- 
ingly slow. On one point, however, I trust that a consideration of Dr. 
Scoresby's experiments will disabuse many persons who have not been. 
weU acquainted with the nature of induction and sub-permanent magnet- 
ism. The change to be expected in a ship's sub-permanent magnetism, in 
Bailing from England to the Cape of Good Hope, does not essentially 
depend on her passing into another magnetic hemisphere. It does depend 
mainly on this circumstance : that, supposing her to have been built with 
her head to the north, or in the line of boreal magnetism, she is then 
turned with her head to the south, or in the line of austral magnetism, 
and is so kept, exposed to slight tremors, for one or more months. If she 
had been moored off the coast of Portugal for the same time, in the same 
position, and exposed to the same tremors, I apprehend that her magnetism 
would have undergone nearly the same change (as regards horizontal 
deviation of the compass) as in the voyage to the Cape of Good Ilope, 

4. I think the selection of the loss of the Tayleur, as the text for the 
principal discussion on iron ships, with all its attendant horrors, (having 
no application whatever to the matter under discussion,) was unfortunate. 
When the feelings are excited, the judgment of the speaker, as well as of 
the hearers, is very liable to be perverted. The question at issue is the 
very abstract one : Is it likely that in two days the magnetism of a ship 
covild be so mush changed that the compass would be disturbed through 
an angle of two points ? I unhesitatingly answer : It is not likely ; and, 
speaking with oiu: present knowledge on the subject, it is not possible. I 
have already stated, that I conceive the causes pointed out by Dr. Scores- 
by to be wholly inadequate to produce such a rapid change. And I aver, 
that there is no known instance of such a change ; and I do not believe 
that an instance can be produced of a rapid change of one-fourth or one- 
tenth part of this amount.. I believe that information on these matters 
is not wanting : a single firm in Liverpool have ** corrected " the compasses 
in several hundred iron ship««, and they cannot fail to have received notifi- 
cation of any such changes as those mentioned above. 

Before dismissing this subject, I will advert to two sources of error, not 
essential to my method of correcting the compass, but to which it may be 
liable if due care is not exercised. The first is, that captains are hardly 
aware that a very trifling disturbance in the position of the compass (for 
instance, a change of a quarter of an inch in the height) may very greatly 
disturb the neutralizing influence of the magnets. The second is, that the 
artbts who correct the compasses are too much inclined to place the cor- 
recting magnets in the position called ** end-on." In this position, the 
magnet exerts greater deflective power, but it also introduces a force per- 
pendicular to the ship's deck ; and this force, when the ship heels, 
produces an uncorrected horizontal disturbance. While the building in 
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iron was principally confined to paddle steam-ships, this was not impor- 
tant ; but now, when 80 many screw steam-ships and sailing ships aie 
built of iron, this arrangement ought never to be used. I know not 
whether the compasses of the Tayleur could have been affected by cither of 
the^e causes. 

5. The question, however, which immediately presses, is : What (under 
all circumstances) is it best to do now ? In answer, I assert in the first 
place, and I am supported in this by Dr. Scoresby's experiments, that the 
source of local disturbance and its laws are perfectly well known ; that 
the disturbance can be neutrahzed, by well-known means, to the greatest 
exactness ; and that this neutralization is perfect during change of time 
and change of place, until the ship herself undergoes an organic change. 
In the next place, I protest strongly against the system, now in use (I 
believe) in the Royal Navy, of using a table of errors, and thus constantly 
making numerical corrections instead of once making a mechanical cor- 
rection. (1.) It is baffling to the mariner. (2.) It is liable to exactly the 
same errors, in the event of a change in the ship's sub-permanent magnet- 
ism, as the system of relying on the mechanical correction. (3.) It is liable 
to errors peculiar to itself, which would be entirely avoided by the use of 
mechanical correction. In illustration of the last remark, I will refer to 
the table, in page 101 of the late Capt. Johnson's book, on the " Devia- 
tions of the Compass," second edition, a work in many respects highly 
valuable. Capt. Johnson has given the observed deviations of the com- 
pass on board three iron steam- vessels in different parts of the world ; and 
I select the last, (the Trident,) because its deviations were the largest. 
Tlie deviations in the Thames ranged from 22° 15' E. to 21° 12' W. The 
deviations of the same compass at Malta ranged from 15° 29' E. to 14° 21' 
W. Now, the proportion of the terrestrial, horizontal magnetic forces, in 
the Thames and at Malta, is as 52 to 75, very nearly. Therefore, if the 
ship's sub-permanent magnetism remained unaltered, the tangents of the 
angles of deviation in the Thames and at Malta would ' have been in the 
proportion of 75 to 52. On computing the Malta deviations from those in 
the Thames by this proportion, we obtain 15° 50' and 15° 3', agreeing 
with those observed more nearly than observations can be made with a 
ship's compass. The whole of the deviations recorded by Capt. Johnson, 
for the Bloodhound, the Jackal and the Trident, at Lisbon, Constantinople, 
the Piiffius, and Malta, can be computed in the same way from those in 
England, and the results are equally accordant. (The terrestrial horizon- 
tal forces, on the same scale of proportion, are, Libbon, CO ; Constantinoi)le 
77 ; Pineus, 76.) It follows from this, that the sliip's sub- permanent 
magnetism, in each case, was unaltered, and its effect would have been 
exacdy compensated, at every locality, by a permanent magnet And thus 
the captain of the Trident, using Capt. Johnson's table, would have had 
errors of nearly seven degrees ; whereas, if he had used my correcting 
magnets, he would have had no perceptible error in the whole voyage. I 
pointed out this result to Cajjt. Johnson ; I know not with what effect. 
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(4.) In extreme cases it cannot be used at all : thus, in the Greenland seas 
the compasses would sometimes turn round with the sliip ; whereas there 
are in the Greenland seas several iron ships with my correcting magnets 
effecting their purpose (I am informed) successfully. (5.) In cases not so 
extreme, the inconvenience is intolerable ; thus, in one instance which 
came under my own eyes, the compass changed lOO^ with a very small 
motion of the ship ; and the directive intensity in one position was only 
one-tenth of what it was in another position ; these inconveniences are 
entirely remedied by my correcting magnets. 

On considering the whole matter, I am led to give the following as my 
o^Hnion : For voyages of moderate duration, as, for instance, not farther 
than to the Mediterranean or to the northern parts of North America, I 
do not think that any improvement can be made in the existing system, 
except in details, to which I have alluded. The " end-on " position of the 
magnets ought to be forbidden ; and some attention ought to be given to 
the ship's sub -permanent magnetism, in the direction perpendicular to the 
deck. For voyages of greater duration, as to the Plata, the Cape of Good 
Hope, &c., I think it desirable that means should be provided for enabUng 
the captain to make the small changes wliich may be required in the cor- 
recting magnets. I am confident that I can point out a practical course 
by which this can be effected ; and I am satisfied that, with the sanction 
of one liberal ship-owner, the aid of one intelligent captain, and the com- 
mand of one ship for a few days, I can arrange every thing with good 
hope of complete success. 

6. The remarks above are intended by me to apply only to iron-built 
ships, in which the sensible part of the disturbance of the compass is pro- 
duced almost entirely by the ship's sub-permanent magnetism. In wood- 
built ships, in which the induced magnetism is the principal disturbing 
power, the rules of correction are necessarily different. On these, at 
present, I have only to make the same general remark which I have made 
above ; that I disapprove of the use of a table of errors, and that I prefer 
the use of mechanical corrections ; the nature of which, as applicable to 
the neutralization of induced magnetism, is perfectly understood. 

ON IMPROVEMENTS IN SUBMARINE AND SUBTERRANEAN TELE- 
GRAPHIC COMMUNICATIONS. 

At the British Association, 1854, Mr. C. F. Varley explained experi- 
ments he had made with gutta-percha covered wires, varying from 30 to 
1,500 miles in length, and showed a diagram drawn by the electric currents 
themselves, decomposing solutions of ferro-cyanide of potassium and 
nitrate of ammonia with which the paper had been saturated. These 
experiments showed that the electric current did not aj^pear suddenly at the 
extreme end ;.but, the wire becoming charged by induction like a Leyden 
jar, the current commenced gradually, and did not reach its maximum 
power through 1,500 miles of wire until seven seconds of time had 
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elapsed, and continued flowing out seven seconds after contact with the 
battery had ceased ; that with the ordinary telegraphic systems such a 
wire would re(xuirc 15 seconds of time to make each signal ; and as seyeial 
signals are req^uired for a letter, only one average word could be trans- 
mitted per three minutes, Mr. Varley showed that, with the submarine 
and subterranean wires between Holland, London, and elsewhere, the 
Bain and Morse instruments would work too slow for conmierdal 
purposes ; but, with the aid of his apparatus, these wires are now and 
have been working for six months at the required speed, viz. : 25 w(sdB 
per miiiute, for which 300 alterations of current per minute are required. 
The effect of the former two telegraphs with these wires, when working 
fast, is to run all the marks together, because the first electric impression 
has not been completed when the second is given ; but his apparatus, by 
spilling the charge and reversing the current at every movement of the 
key, produces rapidly alternating currents through the wire, which, though 
very weak at the extreme end of the wire, are quite sufficient to actuate 
his galvanometer relay, which actuates a focar battery to produce the 
marks. The little arm on the axis of the relay, instead of striking against 
a dead stop, rubs obliquely against a gold spring, filing off the little film of 
air which would otherwise prevent the instant completion of the local 
circuit. So sensitive is this apparatus, that four elements of a copper 
and zinc battery have been found sufficient to work from Manchester to 
London. lie added, " Its advantages over the needle systems are, it 
requires only one wire, gives a printed record of all communication, 
requires but one-fourth the power to actuate it, and is not interrupted by 
comparatively defective insulation. It gains these advantages : 1st. By 
discharging the line wire at every move of the key. 2d. Gravity aiding 
the electricity in making the relay contact, thus using the same instead 
of the difference of the forces. 3d. The sliding action of the relay contact, 
by rubbing off the thin film of air, gives sure and instant contact with a 
small amount of battery power. 4:th. It will work through a considerable 
amount of leakage from one wire to the other, because there is a current 
always flowing through the wire, rendering this apf^aratus peculiarly 
adapted for wires suspended in the air, and which leak from one to tlie 
other in damp weather, the surfaces of the intended insulators becoming 
coated with moisture." 

The following are Mr. Varley's conclusions : 1st. If a wire could be 
suspended in an unbounded non-conductor, or atmosphere with no con- 
ducting body near it, the transmission of an electric current through it 
would be instantaneous, no matter what may be the length of the wire. 
2'Jl. Tlie approach of any conducting body to this wiro would (by 
induction) reduce the speed of the transmission, as shown in the 1,500 
mile experiment. 3d. In the case of a wire covered with a non-conduct- 
ing substance, (such as gutta-percha,) the induction decreases in the same 
proportion that the thickness of the coating is increased. 4th. The con- 
ducting power of a wire is in 'proportion to its substance, the induction in 
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proportion to its surface. A copper wire one- sixth of an ipch in diameter, 
coated with gutta-percha to the depth of nearly half an inch, would be 
found capable, by aid of my apparatus, of transmitting 25 words per 
minute 3000 miles. To work the ordinary telegraphs, the copper wire 
must be three- eighths of an inch in diameter, and coated with gutta- 
percha three-fourths of an inch, making a total diameter of about two 
inches. ^ 

ON THE CONSTRUCTION OF A SUBMARINE TRANSATLANTIC TELE- 
GRAPH. 

The foUowing communication, on the feasibility of constructing a sub- 
marine line of telegraph across the Atlantic, has been addressed to the 
Secretary of the Navy by Lieutenant Maury : — 

Sia : — The United States brig Dolphin, Lieutenant Commanding O. H, 
Berryman, was employed last summer upon especial service connected 
with the researches that are carried on at this oflfice concerning the winds 
and currents of the sea. Her observations were confined principally to 
that part of the ocean which the merchantmen, as they pass to and fro 
upon the business of trade between Europe and the United States, use as 
their great thoroughfare. Lieutenant Berryman availed himself of this 
opportunity to carry along also a line of deep sea soundings from the shores 
of Newfoundland to those of Ireland. The resxdtis highly interesting, in 
80 far as th^ bottom of the sea is concerned, upon the question of a 
submarine telegraph across the Atlantic ; and 1 therefore beg leave to make 
it the subject of a special report. 

This line of deep sea soundings seems to be decisive of the question as 
to the practicability of a submarine telegraph between the two continents, 
in so far as the bottom of the deep sea is concerned. From Newfoundland 
to Ireland, the distance between the nearest points is about 1,C00 miles ;* 
and the bottom of the sea between the two places is a plateau, which 
Beems to have been placed there especially for the purpose of holding the 
wires of a submarine telegraph, and of keeping them out of harm's way. 
It is neither too deep nor too shallow ; yet it is so deep that the wires, but 
once landed, will remain forever beyond the reach of vessels' anchors, 
icebergs, and drifts of any kind, and so shallow that the wires may be 
readily lodged upon the bottom. The depth of this plateau is quite 
regular, gradually increasing from the shores of Newfoundland to the 
depth of from 1,500 to 2,000 fathoms as you approach the other side. 
The distance between Ireland and Cape St. Charles, or Cape St. Lewis, in 
Labrador, is somewhat less than the distance from any point of Ireland to 
the nearest point of Newfoundland. But whether it would be better to 
lead the wires from N cwfoundland or Labrador is not now the qucption ; 
nor do I pretend to consider the question as to the possibility of finding a 

•From Cop*' Frccls, KcTvfoar.dlard, to Enis Iload, Ireland, thp ('Iplance Is 1,611 miles; 
trvm Cape Charles, cr C ape tst. Levis, Labrador, to ditto, tbe distance Is 1,601 uilUs. 
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time calm enough, the sea smooth enough, a wire long enough, a ship big 
enough, to lay a coil of wire 1,600 miles in length ; though I have no fear 
hut that the enterprise and ingenuity of tlie age, wheneyer called on "mth 
these prohlcms, will he ready with a satisfactory and practical solution of 
them. 

I simply address myself at this time to the question in so far as the 
bottom of the sea is concerned, and as far as that the greatest practical 
difficulties will, I apprehend, be found after reaching soundings at either 
end of the line, and not in the deep sea. 

A wire laid across from either of the above-named places on this side 
will pass to the north of the Grand Banks, and rest on that beautiful pla- 
teau to which I have alluded, and where the waters of the sea appear to 
be as quiet and as completely at rest as it is at the bottom of a mill-pond. 
It is proper that the reasons should be stated for the inference that there 
are no perceptible currents and no abrading agents at work at the bottom 
of the sea upon this telegraphic plateau. I derive this inference from a 
study of a physical fact, which I little deemed, when I sought it, had any 
such bearings. 

Lieut. Berryman brought up with Brooks's deep-sea sounding apparatus 
specimens of the bottom from this plateau. I sent them to Prof. Bailey, 
of West Point, for examination under his microscope. Tliis he kindly 
gave ; and that eminent microscopist was quite as much surprised to find 
as I was to learn that all these specimens of deep-sea soundings are filled 
with microscopic shells ; to use his own words, «* not a particle of sand or 
gravel exists in them." These little shells, therefore, suggest the fact that 
there are no currents at the bottom of the sea whence they came — that 
Brooks's lead found them where they were deposited in their burial place 
after having lived and died on the surface, and by gradually sinking were 
lodged on the bottom. Had there been currents at the bottom, these 
would have swept and abraded and mingled up with these microscopic 
remains the debris of the bottom of the sea, such as ooze, sand, gravel and 
other matter ; but not a particle of sand or gravel was found among them. 
Heifce the inference that these depths of the sea are not disturbed either by 
waves or currents. Consequently, a telegraphic wire once laid there, there 
it would remain, as completely beyond the reach of accident as it would be 
if buried in air-tight cases. Therefore, so far as the bottom of the deep 
sea between Newfoundland, or the North Cape, at the mouth of the St. 
Lawrence, and Ireland, is concerned, the practicability of a submarine 
telegraph across the Atlantic is proved. 

In this view of the subject, and for the purpose of hastening the comple- 
tion of such a line, I take the liberty of suggesting for your consideration 
the propriety of an offer, from the proper source^ of a prize to the comjMuiy 
through whose telcgrapliic wire the first message shall be passed across 
the Atlantic. 

I have the honor to be, respectfully, &c., 

M. P. MAURY, Lieut U. S. Navy. 

Ilon. J. C. Dobbin, Secretary of the Navy, Washington, D. C. 
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TRANSATLANTIC TELEGRAPH. 

In a recent communication to the Journal of the Frankln Institute, on 
the subject of trans-telegraphic Atlantic communication, Dr. L. Turnbull, 
irell known for his acquaintance with telegraphic operations, presents the 
following points respecting the consummation of this great enterprise : — 

1st. ** To find a time calm enough and a sea smooth enough to lay down 
a telegraphic cable.*' In my own mind, this first difficulty can be over- 
come as easily as the observations of Lieut. Berryman were made ; if times of 
calm are found for such careful observations as he has conducted, by means 
of a twine string so as to let down a cannon ball of sixty-four pounds, and 
then raise a tube filled with shells and earth of the depths of the ocean, 
we are almost certain a time calm enough and a smooth sea can be found 
to stretch a wire from cable from land to land. 

The second diffi.culty is, a " wire long enough.'* On this point we have 
accurate data to follow. The cable from Calais to Dover is twenty-four 
miles long, and consists of four copper wires, through which the electric 
currents pass, insulated by coverings of gutta-percha. These are formed 
into a strand and bound round with spun-yarn, forming a core or centre, 
around which are laid ten iron galvanized wires of 5- 16th of an inch in 
diameter, each welded into one length of 21^ miles, and weighing about 
15 tons per mile. The rope weighs altogether about 180 tons. It formed 
a coil of 30 feet diameter outside, 15 feet inside, and 5 feet high, and was 
made, in the short space of twenty days, by a machine invented for the 
purpose. The transatlantic cable, if the machinery is jnultiplied and 
sixteen machines are employed, could, we have little doubt, complete the 
cable in six or seven months. 

The third difficulty is, " a ship big enough." This can be no difficulty ; 
for if one would not do, twenty would. What is the objection to sending 
it by trips, or in pieces ? Could it not be attached, as it was laid down, to a 
bttoy f A vessel of 1,000 tons could surely carry 400 tons of coil, for our 
cable would not exceed' 12,000 tons. 

Another important matter to be determined is, to what extent a galvanic 
current can be sent on an insulated wire. This has been also determined ; 
for, in favorable states of the atmosphere, lines in this country have been 
so insulated as to work in one circuit from 800 to 1,000 miles. The great- 
est distance that any of the lines have ever worked in one circuit was 
from Boston to Montreal, via New York, Buffalo, and Toronto — a distance 
of about 1600 miles. This was done when the earth was frozen and the 
lines insulated by frost. The entire length of the telegraph line from New 
York to New Orleans is 1,986 miles, via Charleston and Mobile ; and even 
this distance has b9en worked in one circuit by the aid of an instrument 
termed the connector, the effect of which is to cause one circuit to work 
the other through the entire series, thus producing a result similar to 
working through the entire line in one circuit 
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As late as December, 1853, despatches were written direct through ham 
New Orleans to Philadelphia and New York, the weather being cold and 
the earth frozen. In so doing, the only connector or repeater used was an 
insulated screw on the back of the register, invented by Mr. McRea, of 
Philadelphia. But this distance would require at least 30 Grroye's cups, 
of a pint each, for every 100 miles ; making about 480 cups, or 240 each 
side. If a copper and zinc battery were employed, the number would 
have to be increased to about 30 or 40 cups, every 100 miles ; but, even 
with this large battery, the expenses would be less than with Grove's bat- 
tery. In preparing the batteries, it is even possible to determine mathe- 
matically beforehand the amount of resistance and the force necessary to 
overcome it, and thus to proportion the number and size of the plates to 
the distance to which the wires extend. Large wires are better conducton 
than small ones ; copper is a much better conductor than iron ; and as a 
thinner wire answers the purpose of conduction, it may be much more 
easily insulated. The several conditions may all be calculated from the 
beautiful formula of Ohm. 

In some recent experiments of Prof. Farraday, that distinguished philoso- 
pher, by some of the experiments he obtained, has thrown much light 
upon the action of voltaic electricity in the submerged wire of the electric 
telegraph. 

He first determines by actual experiment, that when copper wire is per- 
fectly covered with gutta-percha, so high is the insxdation, that in 100 
miles of such wire, when fully charged by an intensity battery of 350 pairs 
of plates and submerged in water, the deflection of a delicate galvanome- 
ter was not more than 5°. The great perfection in the covering of the 
wire may be judged of by this fact alone. The 100 miles of wire were one- 
sixteenth of an inch in diameter ; the covered wire was four- sixteenths ; 
the gutta-percha on the metal was considered as 0.1 of an inch in thick- 
ness. There could not be any better proof tlian this, that gutta-percha is 
one of the best ins ulating agents we have. 

He experimented with the subterraneous wires which exist between 
London and Manchester ; and when they were all connected together so as 
to make one series, they made almost the distance as determined by Lieu- 
tenants Berryman and Maury between the Irish coast and Newfoundland, 
being 1,500 miles ; and having introduced galvanometers at intervals of 
about 400 milep, he found that, when the whole 1,500 miles were included, it 
required tiro seconds for the electric stream to reach the last instrument 
which was placed at the end. In this ini^tance the insulation was not as 
perfect ; still the result shows that it will require a little over two seconds 
to crops the Atlantic by telegraph, which is about the rate of 750 miles in a 
second, which result is far below those obtained by the London and Brus- 
sels telegraph, which is stated at only 2,700 miles in a second, even with a 
copper wire ; while it will be remembered that Wheatstone, in 1834, with 
copper wire, made the velocity of the electric current 288,000 miles per 
second — a considerable difference. 
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The whole of this difference, according to Professor Farraday, depends 
upon the lateral induction of the wire carrying the cibrrent. •* The pro- 
duction of a polarized state of the particles of neighboring matters by an 
excited body constitutes indttction, and this arises from its action upon the 
particles in immediate contact with it, which again act upon those contigu- 
oos to them ; and thus the forces are transferred to a distance. If the 
induction remain undiminished, then perfect insulation is the conse- 
quence ; and the higher th6 polarized condition which the particles can 
acquire or maintain, the higher is the intensity which may be given to the 
acting forces. In a word, insulators may be said to be bodies whose parti- 
cles can retain the polarized state ; whilst conductors are those whose 
particles cannot be permanently polarized." And in regard to long cir- 
cuits such as those described, their conducting power cannot be under- 
stood ; whilst no reference is made to their lateral static induction or to the 
conditions of intensity and quantity which then come into play. 

The conducting power of the air and water wires are alike for a constant 
current. This, according to Farraday, is in perfect accordance with the 
principles and with the definite character of the electric force, whether in 
the static, or current, or transition state. When a voltaic current of a 
certain intensity is sent into a long water wire, connected at the farther 
extremity with the earth, part of the force is in the first instance occupied 
in raising a lateral induction round the wire, ultimately equal in intensity 
at the near end to the intensity of the battery stream, and decreasing gradu- 
ally to the earth end. 

In the report of Farraday, which is given in the London Philosophical 
Magazine for March, he there, in conclusion, refers to the terms intensity 
and quantity. These terms, he remarks, or equivalents of them, cannot be 
dispensed with by those who study both the static and dynamic relations 
of electrici^. Every current, where there is resistance, has the static 
element and induction involved in it, whilst every case of insulation has 
more or less of the dynamic element and conduction ; and we have seen that 
the same voltaic source, the same current in the same length of the same 
wire, give a different result, as the intensity is made to vary with varia- 
tions of induction around the wire. The idea of intensity, or the power of 
overcoifiing resistance, is as necessary to that of electricity, either static or 
current, as the idea of pressure is to steam in a boiler, or to air passing 
through apertures or tubes ; and- we must have language competent to 
express these conditions and these ideas. 

In conclusion, I trust that a cable may be laid across the briny deep, 
and I am happy to find the matter taken hold of by intelligent and scien- 
tific telegraphic engineers ; and its completion will be one of the wonders 
of the age. . 

In relation to the ultimate completion of the transatlantic submarine 
telegraph, Mr. Shaffner, a gentleman who has had considerable experience 
in submarine telegraphic lines during the last five years, employs the 



166 ANNUAL OP SCIENTIFIC DISCOVERT. 

following language, in regard to this enterprise, in the first number of a 
journal of which he is the editor : — 

<* Tides may ebb and flow ; the billows may surge with mighty power; 
the icebergs may tower their white- mantled forms high in the skies, and 
sink deep in the briny sea; the heavens may let 'loose their loud-roUing 
thunder, and the earth heave up its flery lava ; but, just so sure as thCBC 
elements exist and worlds revolve, Europe and America will be connected 
with an electric cord." 

In a paper presented to the British Association by Mr. Bakewell, on 
" Telegraphic Communication between England and America," he pro- 
posed to effect such a communication by employing a single galvanized 
iron wire sufficiently strong to be self- protective, and to be insulated with 
gutta-percha of other non-conducting substances, covered with tarred 
hempen yam. Such a wire, it was stated, might, from its comparative 
lightness and flexibility, be readily stretched across the Atlantic at a'cost 
of 100,000/. A single vnre would, in the flrst instance at least, be 
sufficient to supply the want of telegraphic communication, if the tel^raph 
were kept in constant work. Mr. Bakewell alluded to the difficulty that 
had recently been discovered in transmittirg telegraphic signals through 
an insulated wire immersed in water, and to the means that had almost 
as quickly been devised for overcoming the unforeseen obstacle. He 
expressed a confident expectation that, should other difficulties arise in 
prosecuting such an enterprise, they would also be as readily vanquished. 

Dr. Lardner states that, in the experiments made by him and M, Lever- 
rier in electric transmission, messages were sent over a space of 1,000 
miles of wire without intermediate battery power, and vnth a terminal 
battery of very limited* power ; 336 miles of the wire upon which the 
current was transmitted were iron, a very indifferent conductor, and the 
remaining 746 miles were copper wire of exceedingly small diameter. It 
is certain, therefore, that by reason of the inferior conducting i)ower of the 
one part, and the very small transverse section of the other part, this 
length of l,08y miles offered a much greater resistance to the transmission 
of the current than would 1,600 miles of copper wire such as is usually 
selected for submarine cables. Nothing would be easier than to give the 
copper wire enclosed in the cable such a thickness, and to apply to it such 
batteries as would insure the transmission of a current of sufficient 
intensity. 

SUBMAHINE TELEGRAPH BETWEEN EUROPE AND AFRICA. 

At the British Association, in a communication on the above subject, 
present^ by Mr. Brett, the . eminent telegraph engineer, the autl^or 
proceeded to give an account of the difficulties and prejudices they 
encountered in establishing the first submarine telegraph, wliich has now 
been successfully working for three years between France and England, 
and stated that he had established the submarine telegraph between 
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England and Belgium with equal success, which had been in operation since 
tiie Ist of May, 1853. He then explained some of the difficulties he had 
encountered in laying down the two submarine lines in the Mediterranean 
in July last, especially in passing a depth exceeding, by 100 fathoms, 
what had previously been ascertained to exist on the route between 
Piedmont and Corsica. The depths encountered between England and 
France, and England and Belgium, did not exceed at their maximum 3Q 
fiithoms ; whereas the submarine cable was laid down in the Mediterranean 
at a depth of 350 fathoms, exceeding about eight times that of the English 
Channel. It was the general impression that the submarine cable would 
part by the great strain it would encounter in passing these great depths ; 
for which reasons he was strongly advised, and more particularly by one 
of the most able and experienced officers of the Sardinian Government, 
who accompanied and aided the undertaking, to make a ddtour of about 
eight miles by the Islands of Gorgona and Caprija, where the soundings 
were known not to exceed 100 fathoms; but the great point to be 
considered was, whether he would not incur the risk of a total loss of the 
cable by not doing so. The prudence of these arguments, Mr. Brett said, 
he fully admitted, but that it was a question he was determined to solve 
at once ; for as this telegraph was not a telegraph to Corsica, but part of 
a line to India, to be shortly completed to Africa, where still greater depths 
must be encountered, it was necessary to test the fact. He then explained 
the difficulties they encountered in paying it out, when, after the line had 
been paid out, as he beUeves, along the top of a submarine mountain for 
some miles at a depth varying from 180 to 200 fathoms, it aiiddenly,^as he 
beUeves, came to the edge of a precipice, making a total of 350 fathoms, 
(exceeding by about 100 fathoms any depth marked in the various charts 
on this route,) where it ran out with frightful velocity ; and had the cable 
been less strong, the whole must, of necessity, have been lost ; and they 
were compelled, nevertheless, to anchor by the electric cable all night, to 
restore the injury that had occurred ; but he felicitated himself upon the 
experience thus gained from his determination in taking the deepest route, 
as it had led to many valuable suggestions necessary to successful opera- 
tions in great depths ; and the able commander, the Marquis Ricci, who 
up to this time had been in doubt of its success, then admitted that tliis 
kind of cable contained such remarkable elements of strength in its form 
and combination, that he believed only certain improvements to be 
necessary (on which we had been consulting) to successfully lay it down 
even in the greater depths of the Atlantic. 

Mr. Brett, in conclusion, explained his reasons for selecting this line to 
India, via Egypt, in preference to the line by the Italian peninsula, which 
would ever be impeded by the jealousies and restrictions of the petty 
States; whereas, to the shores of Africa, the Mediterranean Telegraph 
passed through only the States of France and Sardinia, which had encour- 
aged it by liberal guaranties, and admitted that all communications, in 
whatever language, should pass unrestricted through their states. From 
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Africa he scared he had r<ro pirns in contemplation for its extension to 
ErrK— oa.?, a U=ji drarisfd ia the Mediteiranean, in the shallow line near 
the c-iusC, and anoihvr bjiiied in the sand along the shore, both of iphich 
he WAS sJidsdei mi^hs be laid secure from derangement of any kind. He 
then concluded wiih a statement of the labor and attention he had gi?en 
f ?r scjjiy years in prepaiing for the telegraph to America, and of the 
deprh. oa t'.ie propisel line, as recently ascertained by Lieut. Maurr, of 
the United Slater wiOi some estimates of the weight and cost, and stated 
that a re:um of 1C>07. to 1-30/. per day would give a fair interest on the 
nccissary capital : that his plan comprised several lines of communicatioD^ 
and :ha: he entirely deprecated the idea of a single line of commumcatioii» 
which he c^Iievei could no: be done. 

ELECTRIZATION BY INFLUENCE. 

The French Academy has recently recoived a memoir of great interert 
from M. Melloni, on the subject of electrization by influence. The 
hypc'thesis which has hitherto prevailed to explain the general character of 
the phenomena relative to static electricity consists in admittiug the exist- 
ence of two imponderable principles, oi two fluids endowed ^-ith reciprocal 
attraction each lor the other, and with repulsion for themselves ; and hy 
this way the speculauve philosopher obtains two agents possessing opposed 
properties, and susceptible under many circumstances of being disguised, 
or of being concealed by each Oliver. At the first they were called vitreous 
and resinous electricity ; and tlien, to exliibit more forcibly the antagonism 
of the way by which they acted, they were styled positive and negative 
eicctrlcity. No data having fallen into tlie philosopher's hands that might 
authorize liim to define the absolute quantities of tliese fluids which might 
exist together in bodies, it has been supposed that ponderable matter 
contained infinite quantities of them, or at the least, quantities which may be 
regarded as infinite in comparison with the amount that may be excited in 
experiments. Notwithstanding this inexhaustible quantity of fluids 
contained in bodies, it sufiices that one or the ofher is in the predominance 
to urge it to the surface, and to exhibit there the properties which are 
peculiar to it. Tliis accumulation of the fluid in excess on the exterior 
surface constitutes the phenomenon of electrization. Consequently a 
body may be electrified by two different and opposite manners, as one or 
the other fluid predominates on its surface ; in every case, the fluid in 
excess will exercise to escape a pressure, which is ** electrical tension," 
properly so called. \Mien tlie tension is great enough, the electricity 
appears in the form of a spark, whose dimensions may vary in enonnoui 
proportions. Between the phosphorescent sparkling of the stick of 
scaling wax rapidly rubbed and the dazzling lightning which rends our 
temples in sunder there is no difference other than a diflerence in degree. 

The explosion of the spark is invariably preceded by electrijsation by 
influence, a so important phenomenon as to warrant some explanations. 



NATURAL PHILOSOPHY. 169 

Cf we remain fidthful to the hypothesis of the fluids, the most simple way 
SO electrify a body would assuredly appear to be by taking the fluid where 
it exists in a free state, and to communicate, to pour it out (if the expres- 
rion may be allowed) as it were by a direct contact. This we see constantly 
uaed, when we witness a conductor sustained by some insulating support, 
pieced in contact with an electrical machine previously charged : commonly 
klie operator has not the time to place them in contact, for before they 
toocb the spark leaps forward, and the division is made. And if the 
operator pleases to employ some known methods of observation, it may 
be seen that, during the period the two machines are being brought together, 
B dumge takes place in the state of the conductor, which greatly precedes 
the explosion of the spark. By the influence exerted within a certain 
radius of distance by the supposed machine charged with positive elec- 
tricity, the natural distribution of the fluids is troubled ; each of them 
has yielded to the disposition which characterizes it : the negative fluid 
■dTancing towards the positive fluid which attracts it, and the positive 
fluid of the bodies taking refuge in the parts of the surface farthest from 
the machine. The result is, the diflerent points of this surface are 
Ineqaally and difl'erently electrified ; in the hypothesis of a complete 
iiolation, this state, which constitutes electrization by influence, would 
persist for an indefinite period. If, on the contrary, the machine be 
re m o ve d, or its charge be dissipated in the ground, the influence having 
disappeared, the conductor would immediately return to its natural state. 
Thus electrization by influence diflers essentially from that which results 
simply from the accumulation of one or the other fluid. Here the same 
dectridty is in the preponderance throughout the whole extension of 
the surface of the bodies ; the tension is in every respect positive or 
.negatiTe, as is exhibited by the usual experiments of the electroscopic 
pendulum, and the plan (fepreuve, where neither the pendulum nor the 
body can regain their natural state, except by losing its fluid in excess, or 
by gaining the contrary fluid. There, on the contrary, electrization by 
influence divides the surface of the body into two distinct regions — one 
of the positive tension, the other with the negative tension ; and these two 
regions are separated by a neutral line where the tension is null. Besides, 
the fluids thus localized in two distinct regions exist in proportions meet 
for the reformation of the neutral fluid, so that the operator has but to 
lemore the acting cause to obtain this recomposition and to reconstitute 
the body in its natural state. 

A clear distinction of the two phenomena is necessary to a perfect concep- 
tion of the positions of Melloui. He commences his paper with recalling 
sententionsly, as suited with his learned audience, these facts as haying 
been definitively admitted in science, and as forming the foundation of the 
theory of static electricity ; and then he announces that he has before 
him results from experiments which make a great breach in the funda- 
mental theorem of electrization by influence. 
Aooording to Melloni, the plan tCepreuve and the electroscopic penda- 
8 
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lum, commonly employed to study the diafribution of thp clectriodM ft i 
body eiectiiHed by icflucnce, ure iiot suitable to fucnisii exact indicatitiiit, I 
because they themseli-es are effected by the inftuenoe of the active bodjl I 
and to protect them agaiost this cause of error, he has imagined the aft- 1 
dieut of interpoaing a metal plate, communicating wilh the c 
wservoii; the operator then has a body eliarged with an electriedty ae 
by influence apon a neighboring body through the plate, which ia a 
screen to the organa of explonilian. In these new CDnditimiB, U 
Melloni obserres that the electricity on the aurfaco of the body ii; 
is of the seme nature and has the some appearances as that of the K 
body, and he concludes : " This experiment dissipates the illuaan hi ~ 
formed, touching the contrary electric tensioua develDped oi 
extremitiea of theinflu^ced body." 

Theae new ideas do not meet with the support of many others who I 
have csperimented upon this subject ; they cannot admit that the mtlil 
plate introduced into the e:iperimcnt acts simply as a screen; 
have suggested that the whole controversy rests on a miauuderstandinE, 
and that his reoaoning follows somewhat the following course: dissimu- 
lated electricity is not lie electricity of tension ; bat, in a body influenced 
within the radius of a ^iven distance, one of the fluids is dissimulawd ; 
therefore, the otlicr tlutd alone rctnina its tension. But in reality, it is Eaid, 
the two fl.uidi reiaUi their respective tensions, the inBtrumenta (iltestit; 
and in the opinion of natural pltilosophers, tlie true method of treatitigtiu 
<lueation ia invariably to consider the body as symmetrically placed betwefa 
two contrary influences. 
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ELECino-MACNETIC ENGEAVING. 

This machine is somewhat on. the principle of the well-known plaaiii 
machine. The drawing to be copied and the plate to be engraved o 
placed side by side on the movable table or hd of the machine ; a poiuti 
or feeler is ho connected, by meana of o horizontal bur, with a graver, thi^ 
when the bar ia moved, the drawing to be copied ])as8es under the feelct, 
and the plate to be engraved passes in a corresponding manner under Iht 
graver. It is obvious that in this condition of things a continaous lins 
would be cut on the plate, and, a lateral moUon being given to the bed. ■ 
series of auch lines would be cut pBrallel to and touching each other, the 
feeler of course passing in a correspondliTg manner over the drawing. U, 
then, a means could be devised foe causing the graver to act only when the 
of the feeler pasted over the portion of the drawing, it is clear w» 
should get a plate engraved, line for line, with the object to be eopifd. 
Tliisis accomplished by placing the grftvei under the control of two electro 
magnets, acting alternately, the one lo draw the graver frum the plalo, the 
other to proas it dawn on it. The coil enveloping one of these mugnets is 
connection with the feeler, which ia made of raetal. The drawing is 
made on a metallic or conducting surface, with a roiiincd ink, or some 
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Ofther non-conducdng substance. An electric current is then established, 
so that when the feeler rests on the metallic surface it passes through the 
coiIb of the magnet, and causes it to lift the graver from the plate to be 
engraved. As soon as the feeler reaches the drawing and passes over the 
non-conducting ink, the current of electricity is broken, and the magnet 
eeaaes to act, and by a self-acting mechanical arrangement the current is 
«t the same time diverted through the coils of the second magnet, which 
then acts powerfully and presses the graver down. This operation being 
lepeated until the feeler has passed in parallel lines over the whole of- the 
dxawing, a plate is obtained engraved to a uniform depth, with a fac-simile 
of the drawing. From this a type-metal cast is taken, which, being a 
lererse in all respects of the engraved plate, is at once fitted for use as a 
block for surface printing. The machine is the invention of Mr. William 
Hansenf of Gotha. — Journal of the Society of Arts, 

SPECIFIC HEAT OF GASES. 

M. Ilegnault has presented to the Academy a very long memoir on the 
Specific Heat of Gases under constant pressure and variable volume, and 
under constant volume and variable pressure. After detailing the history 
oC this important question, M. Kegnault explained in a brilliant lecture 
hit method of observation, the arrangement of his apparatus, and the 
important residts he had obtained — results which entirely change the pres- 
ent state of the science, being in complete discordance with the theory of 
Laplace and Foisson, and with the observations of D6sormes, Gay-Lussac 
and Dulong. 

It has heretofore been admitted, that the capacity for heat imder constant 
pressure is always greater than that under constant volume; and the 
ntio of these capacities is equal to unity plus a fraction, which, in air, is 
338,000 according to Dulong, 375,000 according to Gay-Lussac, 421,000 
according to Foisson, &c., &c. By operating in an entirely new mode, 
and under conditions that he thinks better, M. Kegnault seems to have 
shown that the difference between these is nothing, or infinitely small. 

Conceive two concentric globular vessels, one whose capacity is a litre 
filled with gas, air for example, under a pressure of ten atmospheres, the 
other with a capacity of ten Htres. This system of two vessels is immersed 
in a water bath kept at a constant temperature. If, after having made a 
TBCunm in the second globe, we allow the air to enter it from the first, so 
that it now occupies a bulk ten times greater, there is neither elevation nor 
depression of the temperature. There will be, however, a depression of 
the temperature, if, at the same time that the air enters the larger globe, a 
small quantity is allowed to pass out by an orifice in the globe ; and the 
amount of depression of the temperature is constantly proportional to the 
of gas which has escaped into the atmosphere. If the air which 
is made to do work, as for instance to move a turbine, re-action 
wheel, or pomp, the cooling increases in proportion to the work done ; 
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and we in consequence find here what haa been deto-niineil in s 
eagines, in which the uaetul work done ia more nearly eijjcessed by iha 
heat lost in the Ml of leiopeiature, in proportion as the machines are 
perfect. 

M. Rt^ault shows clearly how much his new osperiraents are oj 
to the old hypotJieaia, which made caloric a fluid, ut one time in the laloC 
Hlate, at another disengaged and sensible ; be shows, on the other baB^ 
how easily they are explained qq the theory which attributes heal 
vibratory motioD ; the principle of the preservation of moving forces IM 
Biiffices to account for all the transformation of heat into work, and vie^ 
vena. After insisting upon'the fact, that the theory by which Lajdaet 
corrected Newton's formula for the velocity of the propagation of sound it 
air, and eiplained the considerable differences between the calculated anl 
observed vclocides, is no longer admissible, he expresses an ardent dcaJM 
to sec some new series of experiments on tlie velocity of sound in lii^ 
water and solid bodieq, taking advantage of all the recent progress of Ki> 
ence and the mechanic arts. 



The following is an abstract of a paper read before the E ojal TnatituliaB, 
by Prof. Tyndall, F, R. S, :— 

In the year 1806, M. Schwartz, an inspector of one of the smettiBg 
works of Saxony, placed a cup-ahaped mass of hot silver upon a cold 
anvil, and waa surprised to find that mu-sical tones proceeded from As 
mass. In the autumu of the .same year, Professor Gilbert, of Bedin, 
visited the smelting works and jepeated the experiment. He observed 
that the sounds were accompanied by a quivering of the hot silver, ai 
that, when the vibrations ceased, the somid ceased also. Professor Oilbert 
merely stated the facte, and made no attempt. to esplain them. In d» 
year 1820, Mr. Arthur Trevelyan, being engaged in spreading pitch wi& 
a hot plastering iron, and once observing that the iron was too hot for hi 
piupose, he laid it slantingly against a block of lead which chanced to be 
at hand ; a shrill note, which he compared to that of the chanter of th 
small Northumberland pipes, proceeded from the moss, and, on neait 
inspection, he observed that the heated iron was in a state of vibration. 

Professor Faraday, after giving the subject some attention, referred thn 
to the tapping of the hot moss against the cold one underneath it, the tapi 
being in many coses sufficiently quick to produce a high musical i 
The altematc expansion and contraction of the cold mass nt the pt 
where the hot rocker descends upon it, he regarded as the sustaining 
power of the vibrationa. Tlie supeiioritj of lead he ascribed to its 
eipansibility, combined with its feeble power of conduction, which latta 
prevented the heat Irom being quiokly diffused tlirough the mass. 

Professor Forbes, of Edinburgh, then took up the subject, and rejedi 
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tiie explanation supported by Professor Faraday, and refers the Tibrations 
to "a new species of mechanical agency in heat'' — a repulsion exercised 
hj the heat itself on passing from a good conductor to a bad one. This 
ecmdiLsion is based upon a number of general laws established by Pro- 
fessor Forbes. If these laws be correct, then indeed a great step has been 
taken towards a knowledge of the intimate nature of heat itself, and this 
consideration was the lecturer's principal stimulus in resuming the 
examination of the subject. He had already made some experiments, 
igaorant that the subject had been further treated by Seebeck until 
informed of the fact by Professor Magnus, of Berlin. On reading 
Beebeck's interesting paper, he found that many of the results which it 
"WttB his intention to seek had been already obtained. The portion of the 
•abject which remained untouched was, however, of sufficient interest to 
induce him to prosecute his original intention. The general laws of 
Professor Porbes were submitted in succession to an experimental 
examination. The first of these laws affirms that "the vibrations never 
iaJke place between ntbstances of the same ncUure,** This the lecturer found 
to be generally the case when the hot rocker rested upon a block, or on the 
edge of a thick plate of the same metal ; but the case was quite altered 
when a thin plate of metal was used. Thus, a copper rocker laid upon 
the edge of a penny- piece did not vibrate permanently ; but when the coin 
was beaten out by a hammer, so as to present a thin sharp edge, constant 
Tibrations were obtained. A silver rocker resting on the edge of a half- 
crowh refused to vibrate permanently; but on the edge of a sixpence 
eontinnons vibrations were obtained. An iron rocker on the edge of a 
jUnner knife gave continuous vibrations. A flat brass rocker placed upon 
tiie points of two common brass pins, and having its handle suitably 
supported, gave distinct vibrations. In these experiments, the plates and 
pins were fixed in a vice, and it was found that, the thinner the plate 
within its limits of rigidity, the more certain and striking was the effect. 
Vibrations were thus obtained with iron on iron, copper on copper, brass 
on brass, zinc on zinc, silver on silver, tin on tin. The list might be 
extended, but the cases cited are sufficient to show that the proposition 
above cited cannot be regarded as expressing <<a general law." The 
leoond general law enunciated by Professor Forbes is, that ** both substances 
must be metallic," This is the law which first attracted the lecturer's 
attention. During the progress of a kindred inqiury, he had discovered 
that certain non-metallic bodies arc endowed with powers of conduction 
fer higher than has been hitherto supposed, and the thought occurred to 
him that such bodies might, by suitable treatment, be made to supply the 
place of metals in the production of vibrations. This anticipation was 
realized. Kockers of silver, copper and brass, placed upon the natural 
edge of a prism of rock-crystal, gave distinct tones ; on the clean edge of 
a cube of fluor spar the tones were still more musical ; on a mass of rock 
aalt the vibrations were very forcible. There is scarcely a substance, 
metallic or non-metallic, on which vibrations can be obtained with 
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grester ease and certainty than on rock salt. In most easel i. 
temperature is neceHsary to the productimi of the tones; but in the caaiof 
lock salt, the tempernture need not exceed that of the blood. A vev 
singular property is thus found to belong tu this alrcody remarkabll 
snbatance. It is needless to enter into a full statement reguiding the 
Tsrioua mine-ala Biibmitted to experiment. Upwards of twenty i 
tneluUic subatancea had been e?ciunined by the lecturer, and distinct 
■vibrations obtained with every one of tliem. Tho number of eiceptitmi 
here exhibited far exceeds that of the substancea which me mentioned ia 
the paper of Profeasor Forbes, and are, it was imagined, suiEoient to 
that the second general law is untenable. The third general law s 
that "The vibrationa take place with an intensity propoitionBl (wiliia 
certain limits) to the diiference of the conducting powers of the mcfols fin 
heat, the metal having the least conducting power being necessarily EliB 
coldest." The evidence adduced against tho first law appears to destroy 
this one also ; for if Iho intensity of the vibrationB be proportional t 
difference of the conducting poweis, then, where there is no anch differ- 
enrc, there ought to be no vibrations. But it has been proved, in half i 
dozen cases, tliat vibrations occur between diileient pieces of the ssit 
metal. The condition stated by Profeaaac Forbes was, however, rcverao 
Silver stands at the head of conductora ; a strip of the metal was fixed in 
vice, and hot rockers of brasa, copper and iron, were auccesalvely laid upon 
its edge ; distinct vibrations were obtained with all of them. Vibration* 
were also obtained with a brass rocker, which rested on the edge of a' htli 
sovereign. Those and Other enperimenls show that it is not necessary th«t 
the worst conductor should be the cold metal, as afBrmed ia the thiid 
general law above quoted. Among the metals, antimony and bismuth 
were found perfectly inert by Professor Forbes ; the lecturer, howev«r, 
had obtiuned mu^cal tones from both of these aubatanooB. The super 
of lead as a coH block. Professor Paraday, as already stated, reffened to 
its high expansibility, combined with ita deficient conducting p 
Against this notion, which he considers to be "an obvious oversight," 
T'rofessoi Forbes contends in an ingenious and apparently uoanswerablfl 
manner. The vibrations, ha urges, depend upon the difference of 
temperature existing between the locker and the block ; if the latter be B 
bad conductor and retain the heat at its surface, the tendency is to bring' 
both the Burfacea in contact to the same temperature, and thus to stop thO 
vihmtion instead of esalting it. Further, the greater the quautily of hi 
transmitted from the rocker to the block daring contact, the greater ml 
be the expansion ; and hence, if the vibrations be due to this cauae, tilB ^ 
■ effect must be a maiiraum when the block is the best conductor poasibloi 
But Professor Forbes, in this argument, seems to have used the ti 
eiipanaian in two different senses. The expansion which produces 
vibrotion ia tho sudden upheaval of the point where the hot rocker comes 
in contnot with the cold mass underneath ; but the cxpnnsion due to good 
conduction would be an expansion of the ijenerol mass. Imagine tha 'jj 
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condactive power of the block to be infinite, that is to say, that the heat 
imparted by the rocker is instantly diffused equally throughout the block ; 
then, though, the general expansion might be very great, the local expan- 
sion at the point of contact "would bo wanting, and no vibrations would be 
possible. The inevitable consequence of good conduction is, to cause a " 
sudden abstraction of the heat from the point of contact of the rocker with 
the substance underneath ; and this the lecturer conceived to be the precise 
reason why Professor Forbes had failed to obtain vibrations when the cold 
metal was a good conductor. He made use of hloclcs, and the abstraction 
of heat from, the place of contact by the circumjacent mass of metal was so 
sudden as to extinguish the local elevation on which the vibrations depend. 
In tlie experiments described by the lecturer, this abstraction was to a 
great extent avoided by reducing the metallic masses to thin laminae ; and 
thus the very experiments adduced by Professor Forbes against the theory 
supported by Professor Faraday appear, when duly considered, to be 
eonverted into strong corroborative proofs of the correctness of the views 
of the philosopher last mentioned. 

ON THE EFFECT OF PRESSURE ON THE TEMPERATURE OF FUSION 

OF DIFFERENT SUBSTANCES. 

Mr. Hopkins, before the British Association, in a paper on the above 
subject, described the apparatus he had used, and the successive steps by 
which fusion in some contrivances had led him to that which was ulti- 
mately found to answer. In particular, how, from the enormous pressures to 
which the substances were subjected, they found it impossible to use glass 
to see what was going on within the cylinders in which the substance to be 
experimented upon was enclosed ; which difficulty -had been got over by 
causir.g an iron ball to rest on the top of the substance within the cylinder, 
while its presence deflected a small magnetic needle outside ; but the instant 
the melting of the substance inside permits the baU to fall, the magnetic 
needle returning to its position of rest indicated the fact. The use of this 
needle made it necessary to make the cylinder of brass ; and Mr. Hopkins 
stated that, with the first cylinder they used, they were surprised to find 
when enormous pressures were laid on that the liquid within wasted ; the 
cause of this they long sought to discover in vain, until at length they 
found that it was escaping through the very pores of the metal in thou- 
sands upon thousands of jets so minute as to be almost imperceptible. 
This they remedied by greater care in the casting of the cylinder, and 
hammering it weU on the outside. The method of laying on the pressure 
was by a piston well packed ftud forced down by a lever. This they 
adopted as the simplest means of getting a numerical estimate of the actual 
compressing force. Mr. Hopkins then described the method by which the 
friction had been determined wliich opposed the motion of the piston, and 
so diminislied the pressure by so much. This was done by noting the 
weight required to drive the piston in a certain smaU distance : this, less by 
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the friction, wna equal to the comprpsaing force ; llicn noting ilie -wtiglil 
wMcii aUowed the piston to return exactly to ils first position i 
igetlier with the friction, ia equal to llic ooropreflsing force ; but, as 

farces are equal, the friction ia equal to half tlie differ- 
ence of the two weights uaed, and ia then a matter of very simple calcula- 
tion. Mr. Hopkins then gave tlie results of the experiments, of wliicL iLc . 
following are the most important : — 
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Of course, when the weight was on the piston, the suhstancc w 
under atmospheric pressure, or about 16 Ih. to the square inch ; and the 
pressure of 7,790 lb. per square inch was just that at which the Britannia 
Bridge had been raised. Mr. Hopkins bod also trieit the metallic oIIdti 
which fuse at low temperatures, but had not detected any elevation of 
fusing temperature required by incteaiing the pressure ; but these esperi- 
ments required to be repealed anil coQiirmed before ihey could be relied 

A paper was also read in this ennnection. by Mr. Fairhairn, — " On the 
SolidiSoation of Bodies under Great Pressure," — which contained lh« 
results of a portion of the experiments conducted by HmHelf, Mr. Hop- 
kins and Mr. Joule, at the request of the Association, and by mei 
funds supplied for that purpose by tlie Hoyal Society. At the last meetilig 
&t Hull, Mr. Hopkins alluded to these experiments, and then explained tlU 
nature of the apparatus inventrd by Mr. Fairbaim for submitting the 
substances to be operated on to the enormous pressure of 90,000 lb. c 
square inch. In these inquiiics the objects kept in view were, to aso 
the esoct laws which govern the cohesive strength of bodies in their pres- 
ent physical condition, and how for a knowledge of those laws may o 
duce to the reduction of the metals, and their subsequent BolidiHcatiou ', 
under circumstances whereby increased strength and density may ba 
obtained. The experiments commenced with sperraaceli, bars of whidk 
were cast and left to solidify at the some temperature, but under different 
pressures. When pressure was applied to these bars, the one that a 
tsined a pressure of 40,793 lb. CHrrJcd 7.52 lb, per square inch more weight 
than one submitted to a pressure of C,421 lb„ the ratio being in favor of 
the more strongly compressed bar, in its power of resistance to a tensiltt 
strain, as 1 to .876- It appeared from these experiments that bodies what 
solidified under pressure have not only their densities greatly inen 
but their molcculiir structure is ol'io materially affected, so as to ini 
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their adhesive power. Still further to elucidate the subject, cubes of 
exactly one inch were carefully prepared and loaded with weights till they 
were crushed. The first cube, solidified uuder a pressure of 6,421 lb., 
was crushed with 213 lb. Tin was then operated on, a quantity of pure 
tin being melted and then allowed to solidify, first at the pressure of the 
atmosphere, and afterwards at a pressure of 908 lb. on the square inch. 
The same quantity taken from the same ingot was subsequently sub- 
mitted to a pressure of 5,698 lb. on the square inch. The bars, after 
being solidified and allowed to cool for upwards of fourteen hours, 
were subjected to the usual tests of tensile stiains. From these experi- 
ments there was derived, as nearly as possible, the same law or meas- 
ure of strength in regard to the effects of pressure as obtained from the 
experiments on spermaceti ; for, with the same pressures of 908 lb. and 
6,698 lb. upon the square inch, the breaking weights were 4,053 lb. and 
6,737 lb., or in the ratio of 1 to .706, being an increase of nearly one-tliird 
on the crystallized metal when solidified under about six times the press- 
ure. From these facts, Mr. Fairbairn observed, it is evident that the power 
of bodies to resist strain is greatly increased when solidified under press- 
ure; and he said he considered it highly probable that the time is not far 
^stant when the resisting powers of metals, as well as their densities, may 
be increased to such an extent as to insure not only greater security, but 
greater economy by solidification under pressure. He said he was borne 
out in these views by the fact that the si>ecific gravities of the bodies 
experimented on were increased in a given ratio to the pressure. Sperma- 
eeti solidified under a pressure of 908 lb. on the square inch, had a specific 
gravity of 0.94859 ; whilst that solidified under a pressure of 6,698 lb. 
had its specific gravity increased to 0.95495. The specific gravity of tin 
solidified under a pressure of 908 lb. was 7.3063 ; and that solidified under 
a pressure of 6,69^ lb. was 7.3154, which gave .0091 as the increased 
density from pressure. There are further experiments in progress to 
determine the law that governs this increase of specific gravity, and to 
determine the conducting powers of bodies solidified under severe pressure. 
Experiments have also been made on such substances as clay, charcoal and 
different kinds of timber. From the experiments on powdered dry clay, it 
appeared that a bar of that substance 3<| inches long and 1^ inches diame- 
ter, after being hammered into the cylinder so as to become slightly consoli- 
dated, was reduced in bulk with a pressure of 9,940 lb. on the square 
inch to 2.958 ; with a pressure of 64,580 lb. to 2.3 ; with 76,084 lb. to 
2.288 ; and with a pressure of 97,588 lb. to 2.195 inches. 

INVESTIGATION INTO THE THEORY" OF THE PENDULUM. 

An important investigation of the theory of the pendulum, taking into 
account the rotation of the earth, has recently been published by the 
Physical Society of Dantzic, being a memoir on the subject by M. 
Hansen, which has been honored with the prize of the Society. The 

8* 
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chief novelty of the iHTestigation coliRista in introducing the supposition 
of the pendulum being, not a mere mathematical point, but a phyaicol 
agglomeration of particles. By adopting this more general view of the 
lubject, M. HanFien lia^i succeeded in deducing Boveral resulta of a hidden 
character whioh had hitherto escaped notice. The most important of Ihei* 
' eonsiats in the fact, that a rotatory motion of the pendulum about its axia it 
capable of exercising a very sensible influence ou the aximuthal motion of 
the plane of oscillation. M. Hansen illuGtratea his results by a varie^ of 
Btriking examples, and he cancludes his valuable essay by inveatigsting the 
motion of a pendulum of a. novel construction invented by himself, with 
the view of obviating certain dLiadvantigca attending the usual form. 

3NTERESTISG EXPERIMENTS WITH THE PESCTTLDM. 

A series of interesting experiments with the pendulum have been 
recently mads by Prof. Airy, the Astronomer Royal of England", nsaialed 
by a number of eminent astraDDmers, in a pit of Harton colliery. South 
Shield', I,3fi0 feet deep. The observations consist in noting the vibcatLoni 
of an invariable pendulum on the surface, end another ut the bottom of 
the mine, both being mounted on firm iron btanda, in a manner similarly 
to each other. These pendulums hang on knife-edges, resting on agate 
planes, thus aoBtaining little resistance from friction. If swung i« vw^at 
the vibrations would probably continue for 24 hours, and in their state ai 
used, though liable to hinderance from atmospheric causes, yet the vibra- 
tions will continue at least eight or nine hours. Corrections are applied 
to the results for the effect of temperature, and also for buoyancy, ot the 
ejfect produced by the pressure of the air on the pendulum. The vibra- 
tions are counted by the assistance of a clock, which is mounted imme- 
diately behind the detached peiirlulum ; and thus, by the aid of the clock, 
the number of vihrationa in a certain time can be easily noted. To l!ie 
centre of the bob of the clock pendulum is attached a small ovul-sliaped 
disk, covered with gold-leaf, and illuminated by a lamp. It is necessary 
in the adjostruenls that this disk, when stationary, should be hid by Ih« 
detached pendulum, and that there should be a slit in the clock-case^ 
which should also be just covered by it. A line, therefore, drawn through 
the centre of the telescope which ia placed at a little distance, through the 
detached pendulum, the slit in the clock-case, and the illuminated disk on 
the clock pendulum, should be a straight line. Suppose the two pendu- 
lums set swinging, we should soon perceive that one was vibrating ^tet 
than the othec, and that the disk would be gradually approaching tba 
detached pendulum until it would be completely hid, and both penduluml 
would be going exactly together. This is called a coincidence, and i* 
CDrefuUy noted to the nearest second of time. When the illuminated disk 
has reappeared, which is generally in a tew seconds, one pendulum will 
le gaining on the other until another coincidence takes place, 
noted ; and thus we have the inten-al of coineidenoe, or 
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the time occupied in one pendulum gaining two seconds oyer the other. 
Tlie rate of one penduliun over the other is easily found; and as this opera- 
tion is performed simultaneously at the upper and lower stations, nothing 
remains but the comparison of the two clocks. In the Astronomer Roy- 
al's former experiments in Cornwall, this was the most difficult part of 
the operation. At that time it was necessary io fasten the chronometers 
to the body by means of straps, and the^ to ascend or descend by perpen- 
dicular ladders — a journey which occupied considerably more than an hour 
in its accomplishment. In the present experiments this section of the 
obeerrations is quite as satisfactory as, if not more than, the observation of 
coincidences. This is owing to the adaptation of galvanism to astronomi- 
cal purposes, and by this means the comparison of tiie clocks is effected. 
A wire, properly coated with gutta-percha, passes from one pole of the 
battery through a clock, which is so arranged as to push a spring, causing 
a galvanic circuit every fifteen seconds. From the clock the wire passes 
through a galvanometer attached to the clock-case at the upper station, 
thence underground to the shaft, down which it descends to the lower 
station, where it passes through another galvanometer, also attached to the 
lower dock-case. It then returns up the shaft to the other pole of the 
battery, and thus the circuit is completed. Signals were simultaneously 
noticed by the observers at the upper and lower stations, which give a 
direct comparison of the two clocks. 

foucattlt's experiments. • 

At the recent meeting of the British Association, M. Foucault, the well- 
known author of the experiment for demonstrating the rotation of the 
earth, and the inventor of the gyroscope, exhibited a series of experiments, 
which are thus described in the record of the proceedings : — 

The gyroscope is a massive ring of brass connected with a steel axis by 
a thinner plate of the same metal, all turned beautifully smooth, and 
most accurately centred and balanced ; in other words, the axis caused to 
pass accurately through the centre of gravity, and to stand truly perpen- 
dicular to the plane of rotation of the entire mass. On this axis was a 
small but stout pinion, which served when the instrument was placed 
firmly on a small frame, containing a train of stout clock-work, turned by 
a handle like a jack, to give it an exceedingly rapid rotatory motion on its 
axis. But to this clock-work frame it could be attached or detached feom it" 
instantly. This revolving mass was only about three inches wide, and 
four of them were mounted in frames a little differently. The first was 
mounted in a ring, attached to a hollow sheath, which only permitted the 
axle and the pinion to appear on the outside, so that it could be laid hold 
of, or grasped firmly in the hand, if the pinion were not touched, while 
the mass inside was rapidly revolving without disturbing that motion. 
By this modification of the gyroscope, the author afforded to the audience 
a sensible proof of the determination with which a revolving mass endeav- 
ors to maintain its own axis of permanent stable rotation ; for upon setting 
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it inlo rapid rotatory motion, and banding it round the room, each pei 
that tictd it found himself forcibly resitilfd in any attempt to turn it ra 
either in hia flngera, to the right hand or left, or Up ot down, Oi in 
hands if he awang it round. So that the idea was iireBistibly suggested 
to the mind, that there waa aamething living within which had a will of 
own, and which always opposed your will to charge its pofdiion. The 
iecond laodiHcation presented the masg suspended in a stout ting, whidk 
■was forniahod with projecting axles, like the ring of the gymbal. The» 
axles could be placed iti a small frame of wood bushed with brass, ' 
Bronll frame, when placed on a piece of amooth board, could be tui 
freely round by turning the piece of board on which it rested at long u 
the gyroscope was not revolring, friction being gufhcient to cause the 
to turn with the other ; but, when the gyroscope was set rapidly revolving, 
in rnin yon attempted to turn the frame by turning tlie board on which 
it rested, so determinately did it endeavor to maintain its own plane of i 
tiou as quite to overpower the friction. In the third modification of tha 
gyroscope it waa suspended in gymbala, so exquisitely couslructed that hoQi 
the gyroBcope proper and the supporting gyrohals were accurately balanced, 
BO as to rest tieely when placed in auy position in relation to the earth. 
By this the author showed most strikingly the effect of any attempt B 
communicate revolving motion round aiiy other axis to a mau already 
revolving; for, on placing the gyrabals iu a frame of wood while the gyro- 
flcope was not revolring, it remained quite steady ; but, when thrown into 
]jpid rcToiving motion, the slightest attempt to turn the ftame round M 
the right or to the left was instantly followed by the entire gyrc««ope 
turning round in the gymbals, so as to bring its aiis to coincide with the 
new axis you endeavored to give it with a life-like precision, and alway* 
80 aa to make its own direction of revolution be the same aa that of the 
alightest turn you impart to it. Having thus demonstrated the necesnrjt 
effect of combining one rotatary motion with another, he then proceeded to 
demonstrate palpably that the earth's revoli'ing motion aifectcd the gyio- 
Boope in precisely a similar way. Having, by the screw adjnstments, 
brought the gyroscope, in gymbals, to a very exact balance, it remained 
fised in any position when not revolving. But, rapid rotatory motion 
having been communicated to the gyroscope mass as soon as the gymbal 
gfipports BIO placed on the stand, you see the entire apparatus, slowly al 
fir<4t, hut at length more rapidly, turn itself round, nor over settle until 
the aiis, on which the gyroscope is revolving, arranges itself parallel to the 
lerrestrinl axis, in such a sense as to make the direction of the m'olving 
gyroscope be the same as that of the whole earth. He next showed thai 
tlie determination with which it did this was sufficient to control theei 
weight of the instrument, though that amounted to several pounds ; for, 
taking the ring gyroscope from the side of the ring of which a small t 
wire prajeeCed, ending in a hook, the wire coincided with the prolonga- 
tion ot the axis of the gyroscope : of courae, when not made to revolve. 
the hook, if placed in a little agate cup at the top of a stand, wotild permit 
the instrument, by its weight, to fall instantly, as soon as the support of " 
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the hand was taken from it. But, upon imparting to it rapid rotatory 
motion, it stood up even beyond the horizontal position, so as to bring its 
axis of rotation nearly to the same inclination to the horizon as the axis 
of the earth, while the whole acquired a slow rotatory motion round the 
point of the hook ; and so steady was its equilibrium while moving thus, 
that a string being passed under the hook, and both ends brought together 
in the hand, the whole may be lifted by the cord off the stand and carried 
rerolTing steadily about the room. Next, to show the motion of the earth 
sensibly, he placed the gymbal gyroscope, suspended freely by a fine silk 
fibre, in a stand, with the lower steel point of its support resting in an 
agate cup ; a long light pointer projecting from the ring carried a pointed 
eard, which passed over a graduated card arch of a circle placed concentri- 
cally with the gyroscope ; upon imparting rapid rotatory motion to the 
gyroscope, the index was seen as the earth moved to point out the relative 
motion of the plane of rotation exactly in the same way : the law of the 
motion being also the same as that of the well-known pendulum experi- 
ment. Lastly, he set the ring gyroscope in motion, and by placing a 
small jwinted piece of brass at the end of the axle on the ring, the instru- 
ment went immediately through all the evolutions of a boy's top on the 
floor, humming meanwhile loudly also. 

These beautiful and most decisive experiments were received most 
enthusiastically. 

ON CERTAIN PHENOMENA OF ROTATOHY MOTION. » 

The following is an abstract of a lecture delivered before the Royal 
Institution, London, by Professor Baden Powell, on the above subject, 
which has excited considerable attention, on account of the novelty and 
interest of the views and experiments alluded to. The mechanical 
principle of " the composition of Rotatory Motion," originally discovered 
by Frisi about 1750, is^qually simple in its nature, important and fertile 
in its consequences and applications, and susceptible of the easiest explana- 
tion and experimental illustration ; yet it has been singularly lost sight of 
in the common elementary treatises. The principle is involved in the 
explanation of several important phenomena, some of which are in fact 
mere direct instances of it, so that a simple experimental mo\le of exhibit- 
ing it would be eminently desirable ; and several such have accordingly 
been devised, which yet seem to have been but little generally known. 
Such an apparatus, designed for lecture illustration, had been constructed 
by the author, the object of which was to show experimentally, without 
the use of complex and delicate machinery, the actual composition of 
rotations about two different axes impressed at once on the same body. 
The essential parts are merely a bar capable of rotating freely about one 
end of an axis, (and loaded at its extremities to keep up the rotation,) 
while the axis itself can* turn about a point in its length, near the end 
carrying the bar, upon a horizontal axis, capable of moving freely round a 
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TertLottl pillar. At the lower end of t!ie Srs^ axis is a weiglit which more 
than cDunteFpniaes the upper port. If| thdn, thi?re be no rotution in tho 
bar about tho first axis, the effect of the weigtit is to produce a, rotation ' 
ahaut tho aecoad alone, bringing down the first axia into a Tertical position. 
It now the first axis he held horiiontally or obliquely, and a lOtMurj 
motion be given to the bar about it, on letting the axis go, we compound 
botli rotations i and the resulting effect i», that the weight will no lo 
bring the nxia down, or alter its ioclinatJon at all, but will cxuse it to tfk» 
a new position, or raalte the whole turn round the Terticol, in B direction 
opposite to that of the rotation. Thus, although confeEsedly not ne 
principle, to make public an experimental illustration in bo simple a fotm 
may not be without its use for a great majority of students, Erei 
theoretical principle is capable of being stated in a way quite intelligible 
to those acquainted only with the very first rudiments of theoretical 
mechanics, presenting itself in close analogy to that well-known first 
principle, the compodtian of rectilinear moliou. As in this last case, if ■ 
body beinniotion in one direction, and any cause tends to make it mOTein 
another, it will move in neither, but in an intermediate direction, — «i we 
have the strictly analogous case in rotatory motion ; when a body i* 
rotating about an axis, and any cause tends to moke it rotate about another 
axis, it will not rotate about either, but about a new axis intennediate to 
the two. Thus the result of compounding the two rotationa will be that 
the axis (carrying with it the totnting body) will simply take a ne 
position, or will move in a direction detcimined by Uie nature of the in 
pressed motions. Professor Magnus, in an able, but rather prolix and 
obscurely- writ ten memoir, speaks of the consequences of such a law af 
evinced in the resulting TOtation?, but without any diEtinct or explicit 
statement of the essential theorem of the composition of rotatory matian. ■ 
He gives, however, some singular and even paradoxical escmplifications of 
it. Wc may allude to one of these, which is capable of being put ii 
form at once more simple, uid at the same time more paradoxical, tbatt 
that ill which he describes it. It conaiata in this : it wheel at one end of 
an axis, and a weight at the other, aie suspended in equilibrio ; which isi 
of course, unaltered, whether the wheel be at rest or in rotation i the 
weight is then slid so that the balance is destroyed : now, if the wheel b» 
net in rapid rotation, the equilibrium is restored. This is nothing but a 
eimple cose of the principle just stated, as shown by the author's appara- 
tus. Besides certain other cases traceable to a dilTcrent cause, Prot«8Mr 
Magnus's immediate object is to exphiiu a curious observed anomaly ia 
the motion of projectiles of an elongated form shot from rifled guns, Mid i 
which consequently rotite about their axis while passing tlirough the air 
in the direction of that axis. He mentions the fael that artillery expeiU 
meats iiidiflerentcountries, wilhiified cannon andmissiles of a cylindrieat 
form with a coiiical apex, always show a deviation of the point of Ih* 
missile to the right, the riflc-Bpiinl being rigbt-liandcd. To eipltlD. 
the nature of this deviation woh the object of special expcruacnta oa 
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the part of the Prussian Artillery Commission, in which Prof. Magnus 
anisted. The missiles were fired with low charges, so as to allow 
the motion to be accurately observed, and it was found that the axis 
remained sensibly in the direction of the tangent to the curved path, while 
the deriation to the right was always clearly marked. He observes that 
left-handed rifles have never been tried. Prof. Magnus, after some fruit- 
less conjectures as to the cause, at length sought it in the principle of 
the composition of rotatory motion. He tried experimentally the effect of 
a cttrrent of air on a projectile of the form employed, by inserting such a 
body instead of the rotating sphere in Bonenberger's apparatus, and 
observing the effect on it, first at rest, and then in rotation, when the 
strong current of a blowing machine was directed against the conical apex. 
When at rest, the current elevated the apex, owing to the form of the 
missile, the resistance acting not through the centre of gravity, but above 
^ it : when in rotation no elevation took place, but a deviation in the direc- 
tion of the axis, in a direction opposite to that of rotation. To show the 
ap^ication of the principle in this case, he observes that the axis of the 
dongated projectile, which for an instant coincides with the tangent to its 
carved jMith, momentarily changes its direction, so that the front extremity 
or apex falls below its former position. Or, for a single instant, it may be 
regarded as if locally at rest, but turning about its centre of gravity so as 
to depress the apex. If the motion were simply in the direction of the 
axis, the resistance of the air would operate directly against it ; but when 
the apex is continually tending to turn downwards from that line, the 
resistance acts against it partially upwards, and thus tends to raise the 
apex. Thus, at a given instant, the elongated projectile may be represented 
by the rotating part of the apparatus just described. When there is no 
rotation, the resistance of the air tending to raise the apex is represented 
by the weight at the lower end, which produces the same effect. When a 
rapid rotation is communicated, (suppose from left to right of the gunner,) 
the result will be, no elevation of the apex, but a lateral movemeiit, or 
commencement of a rotation round the vertical, — in astronomical lan- 
guage retrograde, if the former rotation be direct, — but which, beginning 
from the opposite part of the circle, is, relative to the operator, towards 
the right. The form of the projectile used in these experiments differs 
from that in the Minia rifle, in that the latter is hollow at its broader end, 
and thus the centre of gravity is thrown forward towards the apex. 
Hence, according to the same theory, the effect would probably here be to 
depress the apex, and therefore to give an opposite deviation : but it does 
not appear whether any such observations have been made ; and in prac- 
tice the effect would probably be quite insensible. It occurred to the 
author that a very simple illustration of this deviation of rifle projectiles 
might be made by merely forming a sort of small arrow, whose head wos 
composed of a cork, like a shuttle-cock, but, instead of the featheri*, small 
card vanes inclined in the same direction round it, with a tail to balance it, 
and which thus, in the mere act of throwing, acquires a rotatory motion 
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from t>ie reaction of tlie air, to t>ie right ot left, according as the ranes tit 
Inclined ; and on trying this there was always observed a deviation in the 
direction of the asia or point of the roiseile to the tight or left accordin^y, 
relative to tho ejcperimnnler. It is in fact nearly irapoBsible to throw *ud1i 
a body in a direction perfectly in one plane. The true deviation is, how- 
ever, peouliarly liable to ba diRguiaed by the general resietance of the Bit 
on BO light a missile, as well as by carreols, &c., which it is not easy to 
goEird against. The well-known case of the boomerang exhibits eBecU 
closely similar; for it is found that, if so projected that its rotation is from 
left to right, its deviation will bp in the same direction, and him Beraa ; thai 
is, supposing (as is the usual o.ise) that its plane is inclined upwards from 
the operator : — if it he inclined downwards, the deviation ia in the dit«- 
tion opposite to that of the rotation. In the former case, the reaction of 
the air against the flat surface of the missile wonl 1 tend to increase its 
inclination upwards, in the latter downwards, with respect to the opoator ; 
and this in each case respectively would give the motion stateil, u U 
easily seen on the principle and by means of the apparatus before 
described. Thus it would follow that this extraordinary instance of mv^ 
invention, which long ago puzxled iniinirera, is simply a case [like the last) 
of "the composition of rotatory motion." It should, however, be m 
tinned that acme experimentalists have entertained a different view of the 
cause of deviation in this instance. From these singular applications of > 
very simple mechanical truth, we may now turn to what is but another 
exemplification of tho samo thing, however apparently remote from those 
we have considered, and npon a fur grander scale. The phenomenoi 
the Precession of Eijnino:ces was known to Hippnrchus ,- but no explana- 
tion of the fact was for ages imngineii. Even Kepler, in the lualtiplidty 
of liis hypothetical resources, could not succeed in devising any thing pUn- 
Bible. The axis of the earth is slowly shifting its position, bo that its pole 
points continually to a new partof the heavens, — n new polcstnr, — at tiie ^ 
zate of about 90" a year, and of coarse carries with it the point of in 
•eetion of the earth's eqoator with the ecliptio or plane of its orbit at fli* j 
game rate and in a direction opposite to that of its motion or the ordfr of 
the signs. These phenomena remained wholly without explanation till 
Newton, led by the analogy of those disturbing forces on the orbit of K - 
planet which cause its nodes to regress, showed that the same would occur 
in a satellite to the earth, — in a ring of snch satellites, — in such a ring 
adhering to the equator, or the protuberant part of the terrestrial sphere ! 
and thus that theequinociiul points would slowly regress. Thomoreeiaet 
determination of quantitative results ivas reserved for Newton's micceaiom, 
■when n more powerful analysis had. been applied by Euler, D'Alembert, 
and others, to the full cxpoiilion of the theory, founded on general equB- 
Jions of motion. 

These higher malhemolieal views, though of course the most corapleta 
and syatemalic, are not the most direct or easy mode of explaining tho 
BUhjcct to tho student. Greater simjilicity certainly characteriies tlio 



NATURAL PHILOSOPHY. 185 

method adopted by Mr. Airy, of applying directly the theorem of the 
composition of rotary motion ; as doubtless Newton would have done, had 
it been known to him. But here, as in so many other instances, the first 
^explanation presented itself mixed up with more complex considerations ; 
and, as has been well observed, " simplicity is not always a fruit of the 
first growth." To those not verseid in the matliematical theory, of all 
points in Physical Astronomy, the modus operandi of the Precession, 
perhaps, usually seems the most paradoxical, and the explanations given 
in some of the best popular treatises are seldom found satisfactory, fol- 
lowing as they do the letter of Newton's illustration, and omitting the 
direct introduction of the principle of composition, wliich, if only from 
what has been here offered, is at once seen to be easily capable of the most 
elementary explanation. Indeed, It was from this consideration, forcing 
ita^ on the mind of the author in several courses of popular Ijecturcs on 
AjBtronomy, that he was led to seek the means of experimental illustration 
above described, and which would more palpably imitate the phenomena 
to the eye, if, instead of the rotating bar, a terrestrial globe be substituted, — 
Ux better illustration made protuberant at the equator, — where the weight 
at the south pole acts the part of the sun's and moon's attraction, to pull 
down the protuberant matter of the spheroid at the equator if at rest, but 
when combined with the earth's rotation results in a transferrence of the 
position of its axis, or slow revolution of its pole round the pole of the 
ecliptic in a direction opposite to its rotation, carrying with it the equinoc- 
tial points, and causing the signs of the zodiac to shift backwards from 
their respective constellations. It always affords a sort of intellectual 
surprise to perceive for the first time the application of soihe simple and 
familiar mcchanical principle to the grand phenomena of astronomy ; to 
see that it is but one and the same set of laws which governs the motions 
of matter on the earth and in the most distant regions of the heavens ; to 
find the revolution of the apsides in a pendulum vibrating in ellipses, or 
the conservation of areas in a baU whirled round by a string suddenly 
shortened ; or (as in the present case) to perceive a celestial phenomenon, 
TBst in its relations both to time and space, and complex in its conditions, 
identified, as to its mechanical cause, with the rotatory movement of a 
little apparatus on the table before us ; or to discover the Precession of 
Equinoxes in the deviation of a rifle or a boomerang. And the simple 
experimental elucidation of such phenomena and their laws will not be 
useless, as it tends to confirm in the mind of the student the great 
characteristic of the modem physical philosophy first asserted by Galileo, 
the identity of the causes of the celestial and terrestrial motions, and 
to aid and elevate our conception of those grand and simple principles 
according to which the whole machinery of J;he universe is so profoundly 
adjusted. 
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TABLE TURNINGS. 

Much interest has been excited in Paris by a paper of M. Chevrenl's 
to the Academy of Sciences, taken from the introduction of a work now 
in press, in which he treats of the phenomena of table turnings. This 
distinguished chemist does not confine himself to this subject alone, but 
connects with it the "exploring pendulum" and "divining rod," and he 
endeavors to reduce these phenomena to certain rational facts. In 1812, he 
noted the phenomena of the pendulum in a letter to Ampere, and showed 
that the pendulum movement was produced only when the eye of the 
experimenter was fixed on the instrument ; and he endeavored to prove 
thereby that the motion was due to a play of the muscles. Some members 
of the French Academy objected to the consideration of a subject con- 
nected to such an extent with snpersitition. M. Cheyrenl believes that 
the question may be treated without going out of the domain of true 
science, agreeing with Arago and Faraday, and regards it not unworthy 
of a man of true science to occupy himself with any demonstrated facts 
in order to search out their relation to other facts. 

DEFINITION OF THE BOILING POINT OF WATER. 

The following report was made at the last meeting of the British 
Association by the " Kew Conmiittee : " — 

"Your Committee, at the l^t meeting of the Association, were requested 
to furnish a report on the definition of the boiling point of water as at 
present adopted in tliis country for the thermometric scale. This has 
already been considered by the Commissioners appointed by Government 
to construct standard weights and measures ; and in the report they have 
presented to Government during the present year, they have defined 212^ 
upon Fahrenheit's scale to represent *the temperature of steam under 
Laplace's standard atmospheric pressure, or the atmospheric pressure 
corresponding to the following number of inches in the barometric reading, 
reduced to 32^ F.,— 29.9218 + 0.0766 x cosine (2 latitude) + (0.00000179 
X height in feet above the sea.') Y'our Committee recommend that this 
definition be adopted." 

CHEAP MICROSCOPE. 

There is a man who sometimes stands in Leicester Square, London, who 
sells microscopes at one penny each. They are made of a common pill- 
box ; the bottom taken out, and a piece of window glass substituted ; a 
small hole is bored in the lid, and therein is placed a lens, the whole 
apparatus being painted black. Upon looking through one of these 
microscopes, I was surprised to find hundreds of creatures, apparently the 
size of earthworms, swimming about in all directions ; yet on the object 
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glass nothing could be seen but the small speck of flour and water, 
conveyed there on the end of a lucifer match, from a common inkstand, 
which was nearly full of this vivified paste. I bought several of these 
microscopes, determined to find out how all this could be done for a penny. 
An eminent microscopist examined them, and found that the magnifying 
power was 20 diameter. The cost of a lens made of glass of such power 
would be from Ss to is. How, then, could the whole apparatus be made 
for a penny ? A penknife revealed the mystery. The pill-box was cut 
in two, and then it appeared that the lens was made of Canada balsam, a 
transparent gum. The balsam had been very cleverly dropped into the 
eye-hole of the pill-box. It then assumed the proper size and transpar- 
ency of a well-ground lens. Our ingenious lens maker informed me that 
he had been selling these microscopes for fifteen years, and that he and his 
£Eimily conjointly made them. One child cut the pill-box, another the 
cap, another put them together, his wife painted them black, and he made 
the lens. — Dickens's Jlotisehold-Words, 

NEW REFRACTOMETER. 

This instrument, invented by Prof. Bernard, and exhibited to the British 
Association, was founded on the principle of passing a ray of light throu'gh 
a medium bounded by two parallel surfaces, and might be called the refrac- 
tometcr of separation. When a ray passes through such surfaces, if it be 
incident perpendicularly, it emerges in the same course. If it be incident 
obliquely, its emergent course is parallel to that of its incidence. Then 
the relations which connect the perpendicular distance between the incident 
and emergent rays — the angle of incidence — the thickness of the medium 
or distance between the surfaces bounding it, the index of refraction is 
known ; the first two can be observed, the third measured ; and then the 
fourth, which is what we seek, is a matter of simple calculation. 

Dr. Whewell expressed the pleasure he experienced at seeing this very 
beautiful instrument, and was particularly struck with the clear proof 
arrived at by Prof. Bernard, that the light at the several parts of the solar 
spectrum was simple, and not compounded light; and that thus the view 
which had been some years since propounded, and which was still enter- 
tained by some, that the spectrum obtained by the prism was composed of 
several superimposed spectra, is proved to be unfounded, and must be 
abandoned. 

ON SOME STEREOSCOPIC PHENOMENA. 

Mr. Dove, at the British Association, stated that he was chiefly induced 
to draw the attention of the Section to this subject in consequence of Sir 
David Brewster having denied at the Belfast Meeting the soundness of the 
explanation which the author had given of the cause of the appearance of 
those bodies which exhibited the metallic lustre. Thii he considered to 
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Brine frnm the suporfitinl layets of rnrtielts bting highly, Oiough elill 
imperfectly, traiiiipBreiit, oiid pemtilliiig the inferior layers to be seen 
through them. Tliia effect we see produced when mauy watch- glBsse»«re 
laid in aheap, otwhen a plute of tronsparent mica or talc bring beaCedred 
hot IB thus aeperatPd into muItitudcB of thin layers, each of whidi, of 
inconceivable thinneBs, is found to "be highly irnnflparpnl, while the entire 
plate Hssuroes the lustre of a plate of silver. TliiH expUuation reoeiTSg k 
yery striking conSimation from the alereoEcopic phenoniena which he now 
drew attention to. He then presented to tho Section and described a tery 
aimple and portable modification ot the stereoscope, consisting of two iea- 
ticiUor prisms mounted in a frame like a double eye-glass. Upon examin- 
ing with this two diflgroma drawn, one for the right, tlie other for the left 
eye, with lines suited to give the idea when viewed tc^ether of a pyramid, 
cube, cone, or other mathematical aolid, but the lines on one drawn on a 
white ground, the other on a dark or colored ground, on viewing them 
together the solid nppcared with the metallic lustre. The author termed 
it " Glance." This, he conceived, demonstrated his original idea to be 
correct. 

ON IRHADIATION. 

Prof. W. G. Itogers, in a paper read before the AroPrican Scientific 
Asaociation, divides the phenomena of irradiation into two distinct kinds, 
When the sun glances from the surface of a polished steel ball, or when 
we observe any brilliant light near the eye, the centre of illumination is 
surrounded by a circle of rays, which are not stationary, but seem to hava 
B pulsatory motion, and the pupil of the eye controcta to protect it. This 
is radiation of one sort. The second sort we see on observing lighti it ■ 
distance, as the stars ; or lights which are only bright comparatively, being 
set on a dark back-ground. The radiation of such lights ia not circalvi 
nor uniform. Different eyes give difFcicnt patterns. The first raay depend 
ou the fact that the rays pass through the edge of the iris, which are drawn 
together when the puiHl contracts, as it always does, to shut out the irlcnt* 
light : and the second form ui>on the inegularities of the edge of the iris, 
which in no two individuals or eyes hns precisely the same outline. 

DIOPTBIC EEFnACTORS. 

It is well known to those who ato acquainted with the principles of 
optical science, that when light passes Irom one nodium to another in any 
direction not perpendicular to the surface dividing them, that direction 
undergoes a sudden cliange, called refraclion ; the amount of this cliange 
of direction, or divergence, is dependent en the an^le of incidence, as it is 
culled. To take advantage of Uiis principle in ubliiiing to the utmost 
extent the light derivable from gas and other burners, of tlic descriplion iit 
every-day use, tlie dioptric relruettir has been invented hy Menra lioygett 
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and Pettit of England. This instrument consists of a glass ring of a pris- 
matic section placed so as to surround the flame at such a height that all 
the lateral rays oi light proceeding from it are intercepted by the ring, and, 
filling on its inclined exterior surface, are projected downwards and con- 
centrated within the range of the refractor. This range will depend on 
the angles to the interior and exterior surfaces of the prismatic ring, and 
can evidently be increased or diminished by making the angles between 
the sides and the base of the prism greater or less. The eifect produced by 
the arrangement is such as could not fail to excite the attention of even 
the most cursory observer. It is not indeed under all circumstances that 
it is desirable so to concentrate the light ; but for all show purposes, and to 
enable delicate mechanical or other operations to be performed with arti- 
ficial light, this is absolutely necessary, and there is no contrivance by 
which this can be done so effectually as by the present. — London Mechan-' 
ic8* Mctgazine* 

STANDARD BAROMETERS. 

The "Kew Committee" of the British Association, having been 
requested by Lieut. Maury to give their advice respecting the best form of 
a nuuine barometer, reported at the last meeting that they had taken the 
subject into consideration, and, after examining several instruments, had 
selected one, in which it is believed all the requisites for making correct 
observations at sea will be found to have been obtained at a very moderate 
cost, combining convenience and accuracy in observing with simplicity 
and durability in its general construction. 

The great importance as to certain conditions reouisite in a good 
barometer induced the Committee to have the action of this instrument 
tatted by such means as were at their command, and this was effected by 
Mr. Welsh (accompanied by Mr. Adie, the maker) in a voyage to Leith 
and back to London; subsequently the action of the instrument was 
farther tested by Mr. Welsh in a voyage to and from the Channel Islands. 

p?he results of these experiments are detailed in a letter from Mr. Welsh, 
included in the report.] Mr. Welsh says : — 

** 1st. Any one of the three barometers is capable of showing <U sea the 
changes of pressure, with a probable error of about 0.005 inch, or at most 
0.007 inch. 

2d. The tremor of a steamship is rather beneficial than otherwise to 
the performance of the barometer, and (leaving the pumping out of 
consideration) the barometer performs rather better at sea than on land. 

3d. For such a motion of the ship as must be very common, the amount 
of contraction of the tube should be greater than in any of the three 
barometefs employed, say a contraction to 18 or 20 minutes. The mean 
amount of pumping from ten observations in the return voyage was, for 
the tube contracted to 5 minutes, 0.064 inch, and for the one contracted 
to 10 minutes, 0.031 inch; the greatest observed being for the former, 
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0.13 inch, End for tlie latter, 0.06 inch. In order, therefore, to reduce Oia 
pumping, BO tlmt t)ie probable error of an Dbseryalion from this cauw 
may not exceed D.Ol inch, tho contraction should be to SO minalra at 

4th. It appears to be very desirftble that each ship shonld be fumialied 
■with two batometera— one for calmer weather and the other for rougher— 
the farmer having the tube coDtracted to 10 or 12 minutes, and the latla 
to about 25 minutes. This -would render good observation obtainsble Ja 
all states of the weather ; and if occasianal comparisons of the two wen 
taken, would, besides obviating to some extent the inconvenience arising 
from an accident to one, aUbrd the means of checking any changes which 
might occur in the zero points of either inalruincat. If, however, two 
barometers cannot be supplied to each ship, I am disposed at present to 
think that a contraction to about 15 or 30 minutes would be genetally the 



ON TEE CAETESIAN BAEOMETEH. 

The following remarks on the Cartesian Barometer were recently mode 
before the Rojal Institution, England, by Dr. Roxbu^h : — 

tJoon after the discovery of the raiintions in the height of the barometEf, 
Descartes proposed tlie following mode of rendering them more consincu- 
ous, almost as injich so as they ore in one Gllcd with water alone. He 
suggested thst two tubes shonld be joined to the apposite ends of a shrat^ 
wide cylinder, so as to form one Btmight lube, nliich, being closed at ono 
end, was to be filled with pure water and mercury in such proportions M 
to allow of the two fluids at all pressures meeting in the cylinder. Iir 
this, the Cartesian barometer, the pteaaute of the atmosphere is balanoed 
by the water and mercury conjointly : but the variations of presHure are 
indicated chiefly by movements of the water, as the level of the meieiirj' 
varies little in consequenee of the loi^ area of the cylinder. The move^ 
monla of the water and mercury are to each other inversely as the aresB of 
the tube and cylinder. The bcoIb ia tlmt of the common baromet™ 
enlarged, as in the wheel barometer ; when, therefore, (he moveinenla 
are said to amount to so many hundredths of an inch, it is to be under- 
Btood as meaning that they arc equal in value to that height of mercury; 
Tlie BCole can be enlarged so ua to render movements of one four- 
hundredth of an inch visible to the unassisted eye. The only records of 
this instrument that I have seen state that the air contained in the w«Kc 
is given off when the pressure is removed, and so rcitdorB its indicati<nM 
incorrect ; also that this imprafeclion ia Irremediable. This deprentoiit 
amounting in one year, in my first experiment, to only .03 of on inch, haa 
led me to supposa that the depression which catised the plan to be sM 
aside was owing to the force of vapor, which was not bo well undo- 
Btood at thst time ns at present : and as many variations of prraauie 
easily seen in this barometer, wh'.ch would esctipe notice in the mercurial 
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one, and, if not attended to, giye rise to error, I think it "will prove a valu- 
able addition to a standard barometer, though never a substitute for one. 
In hopes of getting rid of the air, and of lessening .the correction required 
for the force of vapor, I tried several fluids in place of pure water. 
Among these was oil of turpentine ; this caused a rapid evolution of gas 
and blackening of the mercury, and depressing the column several inches in 
a few minutes. A saturated solution of muriate of soda seemed at first 
more successful ; but in a short time the colimin became depressed; and 
this depression continiiing to increase at a regular rate, the tube was 
emptied, when it Was found that the salt, having crystallized between the 
mercury and the glass, had so allowed the air to enter. A solution of 
muriate of lime, not being crystallizable, was next tried ; and this seems 
to stand best, as yet having sunk in two and a half years only .03 of an 
inch, the greater part of this depression having occurred in the first few 
months, giving rise to the surmise that the air which has caused it was left 
in at the time of filling, and has not crept in since, llie addition of the 
salt to the water, besides remo>'ing to a great extent the air, has the efiect 
of diminishing the correction required for the force of vapor. The last- 
named solution has its boiling point at 234" F., Qnd, as has been shown by 
experiments, the tension of vapor from water and watery solutions of salts 
is the, same at an equal number of degrees below their boiling points. The 
correction to be applied is lessened to that of pure water 22° lower than 
the observed temperature. This correction, which is to be added, and that 
for the expansion of the fluids, which is to be subtracted, thus nearly 
neutralizing each other at low temperatures, I have applied, by means of a 
movable scale, in the same way as is used in the sympiesometer. Among 
the slighter variations shown by this barometer may be mentioned the 
oscillations during a gale of wind ; these are quite as conspicuous in this 
barometer as they were observed by Prof. Daniell in the water ba- 
rometer, amounting frequently to 0.03, and once to 0.4 of an inch ; they 
vary in duration from five to seven seconds ; they begin with a short, 
quick rise, followed by a slower and a much greater descent, and then a 
return to tlie point of rest, which is much nearer the top than the bottom 
of the oscillation. Previously to a gale of wind, the column descends 
by jerks and with irregular rapidity ; but on one occasion, on which no 
wind followed for two days, the column feU without the slightest jerk 
more than half an inch ; there was, however, a heavy and long- continued 
fall of rain. During heavy and sudden showers the column rises, and 
falls again on the cessation of the shower ; on one occasion the rise was 
.02 of an inch* In a room with a fire, with a door and window shut, the 
column is lower than when the window is open ; the difl'erence is usually 
.005, but with a good fire, .01 of an inch. The last two causes are very 
likely to give rise to error ; and the better the barometer, the greater will be 
the error. 
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ASNUAL OF BCIENTIFJC DISCOVEEV. 



OPIC COSHOBAMIC LENS. 



I 

^^1 This is a modiHeation of the bcantiful infltrumeiit iiiTented by Sir 

^^B iDuvid BreiTsler. The imprOTemcnt (^onaiEte in employing! in place of Hx 

^^f two small fenii-lenscs, one large one, which is rendered atereotcopia bj 

^^^ cutting an ordinary plano-conyes lens in half, removing more or Imb of 

the cyjKjsitB outer diameterR, and then tranppOBing Ihe pieces so tliat the 

original centre of the lens becomes the two eidea, and the outer edges cdme 

together in the middle. The adTantage obtained bv this artangement it 

ian increased facility for viewing en one the double pctures. Only onl 
adjustment is necessary for all sights ; viz., incrcESing or d imini s hin g tiM 
distance between the Icos and the -double p 



SELF-nEGDLATlN'G METEOKOLOGICAL KEGISTEU. 



At the last meeting of the American Association for the promotii 
Stience, Prof. Webster, of the Titginia Collegiate Institute, read a pap« 
describing a most ingenious, yet marvellously simplBj instrument for tegi^ 
tcring metearological observations. It consisted of a common clock, llw 
weight of which, instead of running down within the case, runs ove 
pulleys and down by the side of a cylinder, placed vertically on it: 
In the side of llie weight a pencil was placed. The cylinder is suironndeflj 
by a sheet of clean paper, on which aifl ruled thirty-two vertical lines, 
represent the different points of the compass, and twenty-four horizontd 
lines, to indicate the hours of the day. Through the cylinder runs a Toi,' 
which connects above with a vane ; and as the vane turns, the rod and llw 
cylinder turn. Let the pencil in the weight be placed so near that the 
point presses npon the paper on the cylinder. Now, if it ia calm, tb» 
weight running down makes a perpendicular line on the paper ; but if tli^ 
wind shifts, the mark on the paper veers to right or left. If suddenly, i(- 
leaves a horizontal mark ; if by degrees, it goes down diagonally. Yov. 
have to wind your clock when y ou go to bed, as usual — that ia i 
trouble — or, get an eight-day olocik, and, by making eight times twcnt;>: 
four horizontal lines on the paper for an many hotus, you wind it but 






:komena. 



At the London Polytechnic Institution, a new experiment of a beautifll 
kind, the invention of a French phUosopher. is now being exhibited. 
consists in the illumination of the interior of a jet of water, emitt 
horizontally, and falling into a curve. The light, which is of gmC 
brilliancy, is applied at the hack of tlie jet. It seems to be vhol^ 
absorbed, and bent out of its lateral lectilineai direction by the talliliy 
1 of water, every part of which is rendered perfectly liin " 
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£ren the glass vessel, into which the stream falls, is occasionally illumi- 
nated. By placing various colored glasses between the h'ght and the 
water, the jet is made to assume the most beautiful hues. 

babinet's new photometer. 

This photometer consists of a tube, at one end of which is a Nicholas 
prism, through which the h'ght to be valued is admitted, the radiant or 
source of the light being placed at a measured distance. As it passes along 
the tube the light encounters a bundle of glass plates, through which, as it 
passes, it is jwlarized by refraction. It then passes on and is received at 
the eye pieces ; another tube, furnished also at its extremity with a Nichol's 
prism, also enters the side of this first tube at such a place and at such an 
ingle as that light admitted from a standard source at a fixed distance is 
reflected to the eye piece by the same bundle of parallel glass plates 
through which the former light is refracted. By turning the Nichol's 
prisms, exact complementary colors can be had from each source ; and 
where the images of oblong slits, through which the light passes, are made 
to cross at the eye piece, the crossed part will be free from either color 
when the light to be tried is at exactly the distance which gives the same 
Intensity to the light which enters the instrument as that which comes 
from the standard. A comparison of the squares of these distances gives 
the intensity of the light to be valued in the usual and well-known 
method. 

ON SOME TRACES OF HARMONIOUS COLORS IN PLANTS AND THE 

PLUMAGE OF BIRDS. 

The foUowing is an abstract of a paper on the above subject, read to the 
British Association by Prof. M'Cosh, of Belfast, Ireland : — 

In commencing he remarked, that for several years past he had been 
convinced, that'the colors of plants would be found in beautiful accord- 
ance with the law of harmonious colors. Taking up the three secondary 
colors, green, purple and orange, he showed that when these colors are 
found in nature they have often the corresponding harmonious colors in 
juxtaposition : 1. Green harmonizing with Red and Russet, — This is the 
most common harmony in the vegetable kingdom. Harmonizing vrith the 
green leaves of plants, we have often red flowers and red fruit. The eye 
delights to see the red berries peeping forth from the green foliage of the 
mountain-ash or holly. Not un^equently, also, the <green leaves harmo- 
nize with the red or russet of the young stems and leaf-stalks. 2. Purple 
harmonizing with Yelloto or Citrine, — This is the second most common 
harmony. So far as he had been able to observe, purple of various shades 
ind hues — such as red-purple where there is a preponderance of red, and 
bloe-piirple where there is a preponderance of blue — is the most common 
€okr of the petals of plants. Contrasting with it, we have often a yellow 
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heart in the plant ; yery often tlie antliPrs and pollen are yelli 
interesting to notice, that, according to tlie hue of tlic purple, so is the hu 
of the contrasted yellow. Thus, in the potata and bitter-sweet the ftown 
ia blue-purple end tlie etnmens are red-yellow, — while in the garden paly< 
anthus the outer rim of the corolla ia rel-puc]ile and tho heart is greeniah- 
yellow. The harmony between purple and citrine may be Been in decaying 
vegetation. 3. Oronye harmamzin^ leilh Blue and Olive. — This hBnoaiif 
ia lees frequent ; ntill it is found in nBturo. Flauta nilha blue flower hnfl 
often orange anthers, aud some syngeneeious pknts have an orange flowR 
and an olive involucre. He had found it eitremely interastinj 
thia harmony through the fegelable kingdom. Sometimes the hi 
colors are on the same oi^n. Thus blua and omugo are found 
petala of the forget-me-not, yellow aud purple on the pansy, ciileeolui% 
mimulua, antirrhinum, &c. Mote frequently the harmoniouB colon 
found on different orgiiis. Thua, we have frequently purple petala n 
yeUow anthers. Often the corolla is of one color, and the calyx the M 
plementary color. He went on to say that the final oaone of all this ' 
very evident ; the arrangements ore in accordance with the atructure i 
likings of tlie eye. But tliere muat also he an efficient cause. Ponl 
this was to be found in the chemical changes of planle. arid the relation dt 
chemical agents to colors. But it is, sorely, also possible that Ihcie nuf 
be a reality in color as there is in heat. This juxtaposition of contiai 
colors in plants does look as if there were polar forces operaUng in i 
distribution of colors. On the suppoaition that color ia in the object, 
can account for color as seen by the eye by supposing that every caloi tm. 
the surface of au object repels the like color, and allnvrs the othen 
absorbed. This was, however, bnt a vogne hypothesis, in the absenoe of 
a better, and was not to be confounded with the coordinated facts wUA 
be had presented in regard to harmonious colors in plants. Dr. U'Cedl 
'went on to say that he had also noticed traces of harmunious colora in 
pliunage of birda, 1. Black and white found in birds of tamer 
plainer plumage. 2. The second most common harmony is a ted-yeUoili 
associated with a dark-blue. This reddish-yellow takes various' butt| 
aometimes it is a tawny color, at other times orange, aud in some bird* ttj 
is a bright scarlet The blue is also of various shades and hues, 
times being a kind of dark-gray, at other times a very blue-purple, 
not uufrequently of a greenish tinge. 3. In the more ornamented b 
the harmonious colors are green and red. Sometimes we have a bluidi>j 
green with a scarlet, at other times a yellowish -green with a blue-purple 



In a commanicatioa presented, to the Sriliah Ansociation on the aboiTti 
Bulgect by Br. Q. Dickie, he remarked that relations in the form, atiucRii^ 
number and pusition of organs are fumlliar to every botanist : a priori Hk 
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might have been infened that order prevails also in the distribution of 
eolors. This is not only the fact ; there are, besides, obvious indications 
of a relation between the color and form of certain organs. 

The presence of aU the colors, red, yellow and blue, which form com- 
pound or white light, is a physical want of the organ of vision. Among 
the lower tribes ofj^ants, the algae may be mentioned as remarkable exam- 
pks of constantly^Ssociated colors. Such in fact is Prof. Harvey's classi- 
fication, who divides them into red, green and olive. Among the red 
iSbere are many which have a red- purple hue ; and among the olive, not a 
few are yellow-green. Red and green are complementary, and red-purple 
and yellow- green stand in the same relation. Among mosses, we find the 
zed or red-purple peristome associated with the green or yellow-green 
capsule, and the same is true of their stems or leaves. In flowering plants, 
the associations of certain colors are so numerous that it is unnecessary in 
tius summary to do more than mention a few examples. In the leaves of 
Caladiam pictum, Coleus Blumei, and Victoria Kegia, we find red or red- 
pfurple associated with green or yellow-green. The same is true of the 
pitcher-like organs of Sarracenise, Nepenthes, and Dischidia. In the 
fiowo*, similar associations of various kinds are common. We need not 
expect to find in a corolla or any other organ the.primaries, red and yellow, 
or blue and red, associated and in contact. The red has green, the yellow 
has purple, and the blue has orange associated. Of the primaries, blue is 
rarest, — many cases so denominated being, in fact, red-purples. In the 
flower yellow predominates ; hence the very general diffusion of purple of 
Tarious degrees of intensity. Purple being of such general occurrence in 
the flower, we can now understand why yellow is the most common color 
of pollen : some exceptional cases seem to confirm this ; in the turn-cap 
Ully, for example, the red pollen is associated with the green filaments. 
The color of the flower may have its complement in that of other parts, as 
lSbe stem, leaf, &c. Sometimes the associated colors are not visible at the 
same time. The inside of a ripe fig is red-purple, the outside yellow- green. 
Sometimes a yellow corolla is succeeded by a purple fruit. Direct expo- 
sure to light, although usually and in general correctly admitted to have a 
direct relation to intensity of color in organisms, appears not to be neces- 
sary in every instance. The plant, however, must receive the light at 
some part or other, in order to produce that intensity of color observed in 
the coats of seeds, in the interior of fruits, and in the tissues of subterra- 
nean organs. In conclusion — 1. The primaries, red, yellow and blue, 
are generally to be seen in some part of the plant. 2. When a primary 
occurs in any part of the plant, its complement will usually be found in 
some other part, or at some period or other of the development of tlie 
plant. I have found in not a few instances, in the animal kingdom, simi- 
lar associations of color ; birds, mollusca and radiata present many obvi- 
ous examples. We may next examine the relation between color and 
form ; and the remarks are, for the present, confined to the flower. Law 
1. In regular polypetalous and gamopetalous corolla; the color is imiformly 
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diBtributed. That ia to sny, the pieces of the cdtoUh, being all uniform ia I 
t\xB and shape, have each an equal prDportion of color, Eiamplea of tlik I 
occur in I'rimuluoeie, Boragineie, Edcaceie, OeuliHiieie, PapsTeiattft J 
CrucifpT^, Rosacpffi, Cactaeefe, *c. Law 2. Irregulnrity of eorolia is as 
ciated with irregular distribuliou of color. Tlie odd lobe of the corolla aM 
such ia moat Taried in form, size and color. "When there is only color, hi 
ia uflually more intense in the odd lobe. When there are two, one t[^ 
them ia very generally confined to the odd lobe. Sometimes, wlien onlj 
one color is present, and of uniform intensity in all the pieces, the odd lobe 
has spots, orstrealiB, of white. Tlie odd lobe, thereforB, in irregular ftow- 
ers, Ib distinfjiiiahed from the others not merely by size, (brm and poaliwi, 
but also by its color. Papilionacex, Labiatee, Scrophulartneie, &c., an 
eiamplea. In some cases, aa Gloxinia, Achimenea, Rhododendron, St, 
in which irregnlaiicy of flower ia less marked, the two pieces on each aide 
of the odd lobe frequently parlaltH of its character as regards oolor. Ia 
some thalaml-florous Exoi^ns, (as Pelaj^nium, Tropu^olum, JSseutni,) 
&o., with irregularity of flower, owing chiefly to difference in the siae of 
the pieces, the largest are most highly colored. Law 3. DiiTerent forma of 
corolla in the same inflorescence often present dif&rentws of color, but all 
of the same form have <he same color. The Coroposita; are examples; 
■when there are two colors, the flowers of the centre have one color, and 
uniform in ila intensity; those of the circun:ference also agree in thi« 
respect, but have the other color. The Erst two laws prevail in monoco- 
tyledons as well as in dicotyledons. In the former the calyx and corolla 
generally resemble each, other in structure, shape, and in color also. The 
law of contraats is, therefore, simpler in monocotyledons than in dico- 
tyledons. The former may be eymboliicd by the triangle, three and ffli 
being the typical numbers in the flower ; the latter by the square or penta- 
gon, four and eight, five or ten, being the prevalent numbers. Simplicity 
of figure corresponds with simple contrast of color in the one, while greatet 
complexity of color and of structure are in direct relation in the other. 
According to the investigntiona of Btongniart, there has been progresdW 
increase of angiospermous dicotyledons up to man's epoch. Among tbent 
we find the fioral oi^na with greater prominence in sine, form and coloiv 
and such prominence of the " nuptial drees " of the plant is pcculinrly Si 
feature of species belonging to natural families which have attained Ih ' 
pi n-riin iirti in roan's epoch utd are Dharacteristic of it- 
Mr. "Warrington gave an account of some eiperiraenta he had made 0^ 
the influence of colored glass on the growth of plants in sea- water, Wl, 
found the red sea-plants grew best in glass cases colored green, and tbcK 
green ConfervBi were thus destroyed. Mr. Huileymaiie some remarluol 
the general flieory of harmony and adaptation in nature. He thou^ 
naturalists were too much disposed to lake it for granted that bcnutj K^ 
an end in creation. He believed, on the contrary, llial grotesquraiesi n 
frequently an object, and that inharroonious and inapposite colon ai 
forms were purposely brought together, and tlius excited the feeling i 



NATURAL PHILOSOPHY. 197 

the ridiculous. Dr. Carpenter called attention to the fact, that different 
ehemical conditions of the plant produced cliemical colors ; and the point 
to be ascertained iras, whether these were subservient to the laws of har- 
mony sought to be established. 

ON THE PRINCIPLES OF HARMONY AND CONTRASTS OF COLORS. 

A work with the above title has recently been published by M. Che- 
vrenl, superintendent of the dyeing department of the royal (Gobelins) 
manufactory of France, the object of which is to prove and explain the 
influence of simultaneous contrasts of colors. M. Chevreul starts with 
the following axiom, or rather dogma, viz : " That every color, when 
placed beside another color, is changed, appearing diiferent from what it 
nally is, and moreover equally modifies the color with which it is in 
proximity." 

In accordance with the above proposition, M. Chevreul deduces the 
fidlowing rules for the arrangement of colors in dress, for the selection of 
lowers for bouquets and the 4ccoration of furniture, all founded upon strict 
^ukMophical laws : — 

**It0d Drapery. — Hose-red cannot be put in contact with the rosiest 
complexions without causing them to lose some of their freshness, as a, 
ftrmer experiment has demonstrated — viz. : we were speaking of the 
inoofnvenience resulting from the use of rose- colored linings in the boxes 
of a theiitre. « « « Dark-red is less objectionable for certain com- 
plexions than rose-red, because, being higher than the latter, it tends to 
impart whiteness to them, in consequence of contrast of tone. 

Green Drapery. — A delicate green is, on the contrary, favorable to all fair 
complexions which are deficient in rose, and which may have more 
imparted to them without inconvenience. But it is not as favorable to 
complexions that are more red than rosy, nor to those that have a tint of 
orange mixed with brown, because the red they add to this tint will be of a 
brick-red hue. In the latter case a dark green will be less objectionable 
than a delicate green. 

Tettoto Drapery, — Yellow imparts violet to a fair skin, and in this view 
it is less favorable than a delicate green. To tliose skins which are more 
yeUow than orange, it imparts wliite ; but this combination is very duU 
and heavy for a fair complexion. When the skin is tinted more with 
orange than yellow, we can make it roseate by neutralizing the yellow. It 
produces this effect upon the black-haired type, and it is thus that it suits 
bnmettes, 

Violet Draperies, — Violet, the complementary of yellow, produces con- 
trary effects ; thus, it imparts some greenish-yellow to fair complexions. 
It augments the yellow tint of yellow and orange skins. The little blue 
there may be in a complexion it makes green. Violet, then, is one of the 
least favorable colors to the skin, at least when it is not sufficiently deep to 
whiten it by contrast of tpne. 
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Blue Drapery. — Blue imparts orange, which is sOBOeptihle of allying 
Itself favoralil; to white and the light Hcsh tinu of fair complexjana, which 
bave fllroady a more or less determined tint of this «o!or. Blue ia, thai, 
suitable to most blondes, and in thia case juatiSes its reputatian. It iriU 
not suit brunettes, since they have already loo much of orange, 

Orimr/e Drapery. — Orange is loo brilliant to be elegant ; it makes laii' 
coTcpIexians blue, wbitena those which have an orange tint, and gives i 
green hue In those of a yellow tint. 

White Drapery. — Drapery of a. lustrous white, such ss cambriu muslia, 
asBorta well with a fresh compleiion, of which it reliPTes the roseoolori 
but it ia unsuitable to completions whiah have a disagreeable tint, be 
white always exalts all culora by raising their lone; cunsequcntly il it 
unauitable to those skins which, without having tbia diaagreeable tint, rerj 
nearly approach it. Very light white dmperies, such as muslin, plaited at 
point lace, have an entirely different aspect • « • 

Black Drapery. — Black draperies, lowering the tone of the colors with 
which tbey are in Juxtaposition, 'Whiten-the skin ; but if the vermiiion 0! 
rosy parts are to a certain point distant frora the drapery, it will folloif 
that, although lowered in tone, they appear relatively to the white parts rf 
the skin contiguous to the same drapery redder than if the contiguity tD 
the black did not exist." 

The delicate perception of bernily that the young may be t™ned la 
from the education of the sense of eight, may be gathered from the foUow- 
ing laws of discord ill Ibe grouping of flowers : — 

" We must separate pink Sowers fi-mn those that are either scarlet n 
crimson, orange flowers from orange-yellow flowers, yellow flowers frott~ 

greenieh-yellow flowers, blue flowers from riolet-blue fl.owera, red flon 

from orange flowers, pink flowers from violet flowers, blue flowraa b 
■violet flowers." 

The subjoined rules of taste in furniture show the pleasure that we 1 
ftom the possession ot that bound genii, that unintelligible talisman, I 
dormant sense : — 

" Nothing contributes bo ranch to enhance the beauty of a stufi" intendaft 
for chairs, sofas, &c., as the selecdon of the wood to which it is atlochedl 
and, reciprocally, nothing contributes ho much to increase the beauty of 
the wood as the color of the stuff in joxtaposition with it. After whlti 
has been said, it is evident that we must assort violet or blue 8tu(& witlf 
yellow woods, such as citron, the roots of the ash, maple, satin-wood, t 
green stuffs with rose or red-colored woods, as mahogany. Violet 
blue-grays are equally good nith yellow woods, as green-grays are i^iA 
the r^ woods. But in all these a-SBorlments, to obtain the best poxdbl* 
eflbet it is necessary to take into consideration the contrast resulting frco^ 
height of tone ; for a dark-blue or violet stuff will not accord so iell wMl 
a yellow wood as a light tone of the samo I'olora ; and it is for this M 
that yellow does not assort so well with mahogany an with a. wood 01 
same color, but not so deep. Among tlie harmonics of contrast of toM 
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that we can make with wood which we leaye of the color which is peculiar 
to it» as ebony, its brown color permits its employment with light stuffs to 
produce contrasts of tone rather than contrasts of color. We can also 
employ it with very brilliant, intense colors ; such as poppy, scarlet, aurora, 
flame-color, &c." * 

The following subtleties may be useful to men in trade : — 
" First Fact, — When a purchaser has for a considerable time looked at a 
yellow fabric, and he is then shown orange or scarlet stuffs, it is found t)iat 
he takes them to be amaranth-red, or crimson, for there is a tendency in 
the retina, excited by yellow, to acquire an aptitude to see violet, whence 
all the yellow of the scarlet or orange stuff disappears, and the eye sees 
red, or a red tinged with violet. 

Second Fact, — If there is presented to a buyer, one after another, four- 
teen pieces of red stuff, he will consider the last six or seven less beautiful 
than those first seen, although the pieces be identically the same. What is 
the cause of this error of judgment ? It is, that the eyes, having seen seven 
or eight red pieces in succession, are in the same congUtion as if they had 
regarded fixedly during the same period of time a single piece of red stuff ; 
they have then a tendency to see the complementary of red ; that is to say, 
green. This tendency goes of necessity to enfeeble the brilliancy of the 
red of the pieces seen later. In order that the merchant may not be the 
sufferer by this fatigue of the eyes of his customer, he must take care, 
after having shown the latter seven pieces of red, to present to him some 
pieces of green stuff, to restore the eyes to their normal state. If the 
Bight of the green be sufficiently prolonged to exceed the normal state, the 
eyes will acquire a tendency to see red ; tlien the last seven red pieces will 
appear more beautiful than the others." 

ON COLOR OF THE WATER OF THE MEDITERRANEAN SEA. 

••The usual tint of the Mediterranean Sea, when iindistiirbed by acci- 
dental or local causes, is a bright and deep blue ; but in the Adriatic a 
green tinge is prevalent ; in the Levant Basin, it borders on purple ; while 
the Euxine often has the dark aspect from which it derives its modem 
appellation. The clear ultramarine tint is the most general, and has been 
immemorially noticed, although the diaphanous translucence of the water 
almost justifies those who assert that it has no color at all. But notwith- 
standing the fluid, when undefiled by impurities, seems in small quanti- 
ties to be perfectly colorless, yet in large masses it assuredly exhibits tints 
of different intensities. That the sea has actually a fine blue color at a 
distance from the land cannot well be contradicted ; nor can such color — 
however influential the sky is known to be in shilling tints — be considered 
as wholly due to reflection from the heavenp, since it is often of a deeper 
hue than that of the sky, both from the interception of solar light by the 
clouds, and the hues which they themselves take. This is difficult to 
account for satisfactorily, as no analysis has yet detected a sufficient quan- 
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tity of coloring matter to tinge so immeiise a body of water : "wherefore 
Sir Humphrey Davy's supposition of an admixture of iodine cannot be 
admitted, for its presence is barely traceable under the most careful analy- 
sis. Those who contend for there being no color at all, may remind us 
that the blue rays are the most refrangible, and that, being reflected in 
greatest quantity by the fluid, (which, because of its density and depth, 
causes them to undergo a strong refraction,) they cause a -tint which is only 
- aiiparent.* Be that as it may, seamen admit of one conclusion — namely, 
that a green hue is a general indication of soundings, and indigo-blue of 
profound depth." — Admiral Smyth on the Mediterranean* 

ON TRANSPARENCY OF THE OCEAN. 

A communication on the above subject waa made to the Americaii 
Scientific Convention, at the Washington meeting, by Captain Glynn, 
XT. S. N. :— 

Philosophers ashqje and philosophers of the forecastle, said Capt. Glynn, 
have wondered in all times as to the causes and extent of the color of the 
sea, and queried how far into it our vision could penetrate. Capt. 
Wilkes advanced the opinion that the transparency of the sea varied quite 
directly with its temperature. To this his observations did not allow him 
to assent. In order to obtain correct observations, the surface of the set 
must be perfectly tranquil and smooth. There must not be a ripple on it 
So essential is this point, tliat, during a cruise of four years, he only suc- 
ceeded in making sixteen observations that proved worth saving. Of these 
sixteen, in only one the water was ruffled by a slight breeze. The next 
trouble was to discover what object would be most likely to reflect all the 
rays of light — what would be longest visible. First we tried an iron pot, 
painted white. When we looked for it for tlie second experiment, the 
white pot was a black one again. Next we tried a sphere of hoope, cov- 
ered with white cotton cloth. Before it was called for the second time, it 
was smashed into a cocked hat. Next we tried a mere hoop, covered with 
a canvas. It was laid away on some old spikes ; and when needed next, it 
came up sound enough, but of a bright yellow. At last we took a com- 
mon white dinner-plate. It was good enougli. It was the brightest 
object we could find, was always handy, and was always clean. It was 
slung so as to lie in the water horizontally, and sunk by an iron pot, with 
a line. The observations were taken wherever we could get them — ranging 
/ , over 200° of hUitiule, in different oceans, in very high latitudes, and near 
the Equator. I have to assume, what doubtless I may, that they do not 
differ from what they would if taken all in the same place. At every 
station we noted in the connection, the sun's latitude, the velocity of the 
current, the temperature of both the air and the water, and the number of 
fathoms at whicli the plate was visible below the surface. We took these 
observations from a boat, bringing the line on to its shady side— then lean- 
ing over, with faces almost touching the water, and eyes shaded from the 
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leflected rays from the surface by the brims of our tarpaulings, we watched 
fijT the disappearance of the plate as it was slowly let down. The varying 
points between which it disappeared from the vision of all, and where all 
could see it, never were farther separated than the length that the line 
could be lifted or let down by a reach of the arm — not over four feet. 
The water varied thermometrically from 40 to 85° 

The results proved, that the lowest degree of temperature gave the 
shortest line of visibility ; and at the point where the water was the warm- 
est, there we saw the plate at the greatest depth. On two occasions we 
saw the plate when it was 25 fathoms below the water's surface, and on 
one of these the water was at 85°. On these occasions, all noticed the 
extraordinary clearness of the water. To lie in the boat and look dowp, 
was like looking down from the mast-head. Objects were as clearly 
defined to a great depth. On this occasion I trie^ if a contrast of colors 
would increase the visibility. I so placed the plate upon the pot that a 
periphery of the black surface surrounded the white plate, but it made uo 
difference at all. 

Capt. Glynn thought that tfie maximum of visibility under water, under 
the most favorable circumstances, ia twenty-Jive fathoms. But between the 
highest and lowest points of visibility, which corresponded with the highest 
md lowest points of the water's temperature, there were great variations, 
▼hich showed no direct correspondence between the temperature and 
Ae line of visibility. ♦ ^ 

At the mouth of the Mississippi we find the water no more transparent 
than 80 much muddy water. The farther we get from the points where 
earthy matters in large quantities are washed in, the clearer the water is. 
Xow the Pacific, like the Atlantic, is a great whirlpool — a tide flowing 
entirely around its circumference. In latitude 20° on the west side of the 
Pacific, farthest removed from all stormy quarters, and where the ocean 
is stillest, we found the greatest transparency of water. Off Cap6 Horn, 
▼here eternal storms drive up the dirt torn by glaciers and icebergs from 
the regions around the Pole, the water was exceeding turbid. With the 
thermometer at 68°, we got only ten fathoms of visibility. 

IMPROVEMENTS IN PHOTOGRAPHY. 

The interesting and beautiful- science of sun-painting is making rapid 
and curious advances. A large bridge is being built over the Kiver Volga 
by command of the Czar, who was so impatient to have it completed that 
he made frequent long expeditions to the works, that he might iise Nature's 
own stereoscoptics with the enkephalic images implanted in his own imperial 
" camera obscura." The architect, however, has now made matters more 
pleasant probably to all parties, by preparing, twice a month, a pair of 
stereoscopic images of the works as they progress, which he forwards to the 
Emperor, who sits in his own study, and sees through this new and curi- 
ous sort of spyglass how they are getting on at the Volga. Another new 

9* 
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mode of making use of ihe phototype consistB in casing a magniSe^ «opi 
, of a san portrait on canvaa tor the iiid ot portrait-paint«rs, who thus skMcli 
fcom Nature's sketches. In a recent sitting of the SoeitU ^ Eacowagaaiti 
pour rindaairU NalioaaU, at Pariti, according to Galignani, i 
that a phntolithographiD process, which has go long heea desired, has il 
length been discovered. It was thus descrihed : An ordinuf Ilthagnptiio 
'atone is token, and a solution of hilwme de Jadie (Jew's pitch] is placed on 
it. A negative photographic proof is then put on it, and is pressed oi 
stone for a period which may racy from ten minutes lo tour or five houn. 
The page ia then washed in pure ether, which soon evaporates. The figure 
is then found properly marked with its lights and shadr-s, and it may he 
inked and dmwn off as in ordinary lithographs. 

iJuring the part Bummer in the Baltic, the British steamers employed in 
examining the enemy's coasts and fottificatianB took photographic vievt 
for reference and loinute examination. "With the steamer moving at 
rate of fifteen knots an hour, the most perfect defiiiitians of coasts and bol- 
teries were obtained. Ontlinca of the coasts, correct in height and ir 
tance, hare been faithfully transcribed ; and all details of the fbrtnsMS 
passed under review of the photograph are accurately recorded. 

At the Hoyal Greenwich Observatory, the beaatifnJ system of roister- 
ing niagnetical and raelerological changes, by means of photography, con- 
tinuEB to be employed, and efforts have been made to multiply copies of 
the Fhoti^raphic Hegistera. After manj esperimenta, it was found thtX, 
by the agency of sunlight upon the back of an original photograph, whose 
face was pressed closely, by means of a glass plate, upon proper photo- 
graphic paper below, there would be no dilfieulty in preparing negadie 
and inverted secondaries, and, from Ihem, positive tertiaries. Thna, be- 
yond the trouble wliich the process involves, Mr. Airy anticipates that it 
will he easy to multiply copies to any extent which may be desired. 

The photographic apparatus in use at the Royal Observatory, for taWag 
magnetic observations, is construoted as follon's ; 'Each magnetic bar it 
made to carry a little mirror, winch reflects the light of a lamp upon a 
piece of photographic paper, kept congtantly moving behind an opaque 
plate, having but ' one small vertical opening. On this, for every minuie i 
of the twenty-four hours, each vibration of the needle is faithfully recOTdedi I 
The chemical radiations of an Argand lamp supply the observer's 
and at tJie same time that it records every change in the phenomei 
terrestrial magnetism, it is made to mark the most delicate alterations Is J 
atmospheric pressure, and to note every increase or diminution of tempen J 
ature. At Greenwich, the magnets, the barometers, and the thennomft* .1 
lets are all registered by the chemical power of light ; and MM. Fnye an^l 
Oonjon, at Paris, knowing the error of the human eye in oljstrvatioiia a 
a bright object, have substituted the doguerreotype plate for the pur_ 
of ascertiuning the actual diameter of tlie sun, and they propose to'fl 
taincipal observatoriaa of Europe to determine, by a aimilar method, Ij 
abaoltitc tunc. 
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The Committee of the British Association, having the Kew Observatory 
in charge, have undertaken, at the suggestion of Sir John Herschel, to se- 
cure by means of photography a daily record of the appearance of the 
sun's disk, with a view of ascertaining, by a comparison of the spots upon 
its stirface, their places, sizes and forms, whether any relation can be es- 
tabEshed between their variations and other phenomena. The method 
proposed by Sir John Herschel for accomplishing this object is as fol- 
lows: — 

" The image to be impressed on the paper (or collodionized glass) should 
be formed, not in the focus of the object-lens, but in that of the eye-lens, 
drawn out son^ewhat beyond the proper situation for distinct vision, (and 
always to the same invariable distance, to insure an equally magnified 
image on each day.) By this arrangement a considerably magnified image 
of the sun, arid also of any system of wires in tite focus of the object-glass, 
may be thrown upon the * focusing-glass * of a camera box adjusted to the 
eye-end of the telescope. By employing a system of spider lines parallel 
and perpendicular to the diurnal motion* and so disposed as to divide the 
field of view into squares, say of five minutes in the side, the central one 
crossing the stm's centre, (or rather, as liable to no uncertainty, one of tliem 
being a tangent to its lower or upper limb,) the place of each spot on the 
sorfiEUie is, ipso factor mapped down in reference to the parallel and declina- 
tion circle, and its distance from the border, and its size, measurable on a 
fixed scale. If large spots are to be photographed specially with a view to 
the deli^ation of their forms and changes, a pretty large object-glass will 
be zequiKd, and the whole affair will become a matter of much greater 
nicety ; but for reading the daily history of. the sun, I should imagine a 
three-inch object-glass would be ample. The representations should, if 
possible, be taken daily, and the time carefully noted." 

Sir John does not think that a very powerful telescope would be requi- 
site, but that it should be equatorially mounted, and with a clock-motion 
inparalleL 

VITRIFICATION OF PHOTOGRAPHIC PICTURES. 

The author of this process, M. Flaut, first procured a photograph on 
gjlass covered with albumen, and subjected it gradually to a strong heat, so 
as to redden the glass. The albumen was destroyed, and the photograph, 
if negative, became positive by reflection. The picture was made of pure 
sUver, which adheres quite strongly to the glass, so that it may be polished 
without alteration. 

On exposing this glass to the action of hydrofluoric acid in vapor, an 
engraving of the design is obtained over parts not covered by the image 
fiormed of the silver. It may also be possible to strengthen the image by 
a galvanic deposit, and make a kind of plate from which engravings could 
be taken. 

If, in place of arresting the process at a red heat, it is continued until 
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the glass enters into fusion, the image sinks into the interior of the glaa 
without being altered, and covers itself with a vitreous varnish. It appears 
like a design of great delicacy, enclosed between two plates of glass ; and, 
if positive proofs are employed, the method may be used for making 
pictured glass which may, without doubt, be colored by the ordinary pro- 
cesses. — Silliman's Journal, 

HELIOGRAPHIC ENGRAVING. 

The following process, invented by M. Baldees, appears to bring to per- 
fection the mode of engraving by the sun. The results obtained are very 
beautiful ; and although the author has not described to us fidly all the 
details, we know enough to give a general idea of his method. 

On a plate of copper covered with petroleum, a photographic proof on 
psL-per of the object to be engraved is placed. This proof is a positive, and 
will necessarily make a negative on the metal by the action of the light 
After an exposure of a quarter of an hour to the sun, the image is 
reproduced on the resinous coating, but it is not yet visible. It is made to 
appear by washing the plate with a solvent, which removes the parts not 
impressed by the light, and brings out a negative picture made by the 
resinous tracings of the bitumen. The designs are very delicate. The tra- 
cings receive solidity by an exposure during ten days to the action of a 
diffused light. When thus hardened, the plate of metal is plunged into a 
bath of sulphate of copper, and is then connected with the pole of the 
battery. If with the negative pole, a layer of copper in relief is deposited 
on the parts of the metal not protected by the resinous coating. If with 
the positive iK)le, the metal is graved out in the same parts, and thus an 
etched engraving is obtained. — Paris Correspondence Silliman's Journal, 

NATURE DOING HER OWN ENGRAVING. 

In the fifth volume of the Denkshriften of the Royal Academy of 
Sciences, at Vienna, there is a paper by M. Aver, and numerous plates 
illustrating a new style of engraving. The plates represent leaves, plants 
from an herbarium, lace and other objects, and in each case the object 
appears to be on the papery the surface being raised and the coloring per- 
fect. The deception is so complete that without a magnifying glass it is 
almost impossible, in one or two instances, to be sure that the object itself 
is not there. The process employed is the following: The pressed plant, 
or other object, is placed between a plate of copper and one of leAd, and 
subjected to pressure. The original thus produces a strong impression on 
the lead plate. By inserting the requisite colors with a point in the 
depressions, a figure colored to nature, -with different colorfe in its different 
parts, may be obtained at a. single printing. From the lead plates copies 
may be taken by stereotype or galvanism, and copper platts are thus 
obtained more durable than those of lead. Gutta-percha may be used in 
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r lead ; and by covering it with a deposit ffom a'silver solution, the 
Bion may be used for stereotyping or electrotyping. 

SE COLORED IMPRESSIONS PRODUCED BY THE CHEMICAL 

ACTION OP LIGHT. 

following communication, by M. Becqueral, is taken from the 
es Kendus, July, 1854. 

chemical action of light has enabled me, {& is well known, to render 
ible the electrical effects produced by reactions operating under the 
ce of luminous rays. On the other hand, it is more than six years 
was led to the observation of this fact, that it was possible to pre- 
Burface which should be chemically capable of taking impressions 
ghtf so that it should become of precisely the same color as the 
us ray which strikes it. The sensitive matter possessing this re- 
►le property is a chloride of silver, which may be called the violet 
e, containing less chlorine than the white chloride, and, in general, 
with the latter. The chloride of silver ' of which I speak being 
be placed in such conditions that it will only be affected between 
its of refrangibility of the rays which are perceptible to the organ 
m, it was important to study attentively in what manner it would 
in the apparatus which I have named the electro- chemicaUactinom' 
fhsX would be the effects resulting from the action of the different 
OS rays whose intensity would be caused to vary within the deter- 
limits ; and, finally, whether it would be possible to establish a 
letrical method based on different principles from those generally in 
rhis study I comn^enced some time since ; but I have found it ne- 
' to reexamine the different circumstances which accompany the 
itton of the sensitive matter, and the modifications which heat and 
roducc, before the luminous rays have given color to it. Such is 
L of the work I have now the honor of presenting. 
ffmer publications I have described various means by which we can 
colored impressions on surfaces covered with violet chloride of sil- 
dt that which gives the best effects consists in decomposing rapidly, 
lectric current, a solution of hydrochloric acid in water, and causing 
nrine to pass to a plate of silver placed at the positive pole of the 
. This process is rendered of easy and certain application, by 
ining, in each circumstance, and at every minute, the quantity of 
e which passes over the silver plate. For this purpose we interpose, 
Toltaic circuit, a voltameter of water, so that the current which 
lOfles the hydrochloric acid, and carries the chlorine over the silver, 
e decoYnposes the acidulated water ; the electro-chemical decompo- 
taking place in definite proportions, the same volume of chlorine is 
over the silver as there is disengaged of hydrogen gas in the 
9tte, placed above the negative electrode of the voltameter. The 
Jde of the plate is protected by a varnish, so that the chlorine passes 
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In tliB Memoir will be faund all the indications relating to the dlf&Tfint 
Qjtance? of the preparation of the senaitive layers, clrcumBUsca 
which Bhould not be neglected. 

B7 employing a thicker layer than those above mentioned, the tesuIV 
obtained will not be so aatiafactnrj. We should therefore operate betwees 
the limits of from 4 to 7 cubic centdraetera of chlorine at the oidioary 
prendre per square decimeter of the eurface of the silver ; but in theN 
conditions, the thinner the layer, the more aenEilive will the surlace be, but 
the less beautiful will be the tints obtained. 

If we project a luminous spectcura on to a s^paidve surface thus pre- 
pared, we very soon gain an impression beginning with yellow and orange,— 
that ia to say, with the most luminous portions of the prismatic image, — 
and extending to the red and violet teircmitica. This impression, *b I 
bave shown in a previous Memoir, reproduces the dif&^cent shades oC coloi 
of the spectrum. But the shadeoi allhongh very bright, are very duki 
and on the red side, between the lines B and A, and heyond A, tbe impies* 
sion becomes violet, and darkens rapidly. When the preparation ha* been 
made according to the dirCctionB in this Memoir, no iropcession is repii>< 
duccd beyond the violet ; and except the black color on the red side, tliB 
image does not extend much beyond the limits A and //, and occupies the 
some extent as the Tisible spectrum. 

If mixed luminous rays strike upon the sensitive surface, they leav^, 
like the rays of the spectrum, * picture colored of the same sbades as they, 
themselves possess. 

But this same substance, when subjected to tbe influence of hcnt or 
light before the action of the Inrainous rays, leads to remarkable result^ 
of which I am now about to speak. 

The action of hent modifies Tiolet chloride of silver ^■ety much. Ab 
elevation of temperature of from 2ia" F. to 302^ F. causes a change in 
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the color of the prepared plate, without causing it to lose all trace of chlo- 
rine, but at the same time it changes the mode of action of the various 
luminous rays. The diffused or direct solar light acts as white, instead of 
giving an impression of a gray color ; and besides, the colored tints are light 
instead of dark, as before the operation. But the most remarkable part 
is, that, by keeping the temperature up to 86° F. or 97° F. for several 
days, the same end is attained, and with even better results. The yellow 
and green colors, which, except the action of the luminous spectrum at a 
high temperature on a plate which has been operated on, are not produced 
with clearness, appear in these conditions ; moreover, the sensitive matter 
is more rapidly sensitive. The plates thus prepared may likewise be ren- 
dered useful for the reproduction of colored images in the camera- obscura. 

We cannot attribute to a chemical action the effect produced on chloride 
of silver by a difference of temperature which is so slight, but maintained 
for several days. It is probable that in these circumstances a modification 
of the physical state of the sensitive substance takes place. This would 
then be an effect of the same kind as that which takes place in the forma- 
tion of red phosphorus. 

The action of the least refrangible rays of light is likewise very curious, 
for it leads to a result analogous to that obtained by prolonging the eleva- 
tion of temperature on the plates. It appears, then, that in both cases 
molecular effects of the same order are produced. The luminous spectrum 
acts in the following manner on the chloride of silver, modified by the 
extreme red rays. The action begins as before with the orange, yellow, 
and green, then extends gradually towards the violet and red. AU the 
tints corresponding to the colors of the spectrum are as bright as if the 
plates were annealed, but the prismatic impression is far more beautiful ; 
and even the green, the yellow, and the orange have more brilliant tints 
than before the action of the extreme red rays. Therefore, to the advantage 
which is possessed by the chloride modified by the 'least re&angible rays 
over that which has been annealed, of giving the black ground upon which 
tiie different prismatic tints are depicted, is added that of preserving per- 
fectly the yellow and green tints. On the red side, the image of the spec- 
trum is brilliant only as far as ^ ; beyond that limit, the black tint which 
18 produced being the dominant one, no effect takes place during the first 
few moments. However, if in the first place the chloride has remained 
an insufficient time under the action of the extreme red rays, the soiar 
spectrum still gives a dark impression beyond B, and even A. 

We obtain with the matter thus modified by heat or by light very beau- 
tiful colored reproductions of the luminous spectrum. The figures of 
colored rings, and those given by crystallized plates traversed by polarized 
light, are likewise well represented in their various tints. We can like- 
wise reproduce the images of the camera-obscura, which are, so to speak, 
painted by the light ; but these reproductions, although brighter in color 
than any I have obtained before, have as yet only a scientific interest, and 
I cannot, as yet, hope for any application of them, as the impressions are 
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only retained in darkness. I have hitherto been unable to prevent the 
action of diffused light, wliich by degrees destroys these images ; it is only, 
so to speak, in a state of passage that the sensitive matter has the power of 
reproducing colors. 

It will be seen, therefore, that the sensitive substance, whose method of 
preparation is described in this work, enables us to obtain, not only very 
remarkable effects of color, but likewise results which are susceptible of 
comparison, so as to observe the electrical effects due to the chemical 
action of light. 

ON THE CONSTRUCTION OF LECTURE-ROOMS. 

Prof. Henry of the Smithsonian Institution, at the Washington meeting 
of the American Association for the Promolion of Science, communicated 
some views respecting the construction of lecture-rooms, and upon archi- 
tecture, of which the folloiying is an abstract : — 

A lecture-room should be so buflt as to exclude the external light, for 
it is not needed within, and prevent the waste of lights from our lamps. 
There should be no unnecessary void space to waste the heat, and light, 
and voice. Ventilation being properly cared for, the ceiling may be made 
quite low. The audience should be as near as possible to the speaker, and 
be as high as possible, consistent with good seeing on ^e part of the 
audience. The catoptric curve, if observed, gives every auditor a chance 
to see as well as to hear. It requires that the seats should so rise as to 
allow a direct line from the eye of each one to pass to the speaker, unob- 
structed by the heads in the seat before. The resonance of the room must 
be heeded. The room, large or small, will echo if naked and empty and 
the walls are hard ; and the larger it is, the greater the danger of echoes. 
Drape one or two sides of a room, and by absorbing the sound you prevent 
the resonance or echo, but do not drape the wall behind the speaker. He 
wants that to assist his voice in reflecting the sound to the hearers ; for, 
until you pass without "the limit of perceptibility," the reflection of the 
sound helps the hearer in gathering in the words spoken. A damp wall is 
not so likely to give an echo as a dry one, nor a thin as a thick one. An 
open door at the head of the speaker wastes his voice. The room should 
be so arranged that the audience may be as nearly as possible before the 
speaker. Wing walls behind him, cutting off the comers, are of service, 
both for reflecting the sound and for the hanging of pictured, drawings, 
maps, &c., so that they may be seen by all present. But this is the easiest 
part of the subject ; how to arrange a room where the speakers are to 
occupy different parts of a room, is far more difficult. 

Architecture should be looked upon more as a useful than a Jlne art. It 
is degrading the Fine Arts to make them entirely subservient to utility. 
It is out of taste to make a statue of Apollo hold a candle, or a fine paint- 
ing stand as a fire- board. But our houses are for t«e, and Arcliitecture 
is substantially one of the useful arts. In building, we should plan the 
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inside first, and then plan the outside to cover it. Buildings should have 
an ethnological character. They should express to other ages the wants, 
customs, and habits of the age of their construction. A Grecian temple 
■was intended for external worship. An old Greek would laugh to see us 
construct a Grecian temple for a treasury building or a meetirg house. It 
should have no windows in it, and should be entirely too dark for such 
uses. But it is easier to copy than to originate ; and hence our servility. 
The material should alter the character of the structure. The Crystal 
Palace waS) par excellence, the building of the nineteenth century. Its 
material, its history, its purposes, were unprecedented. It is a want of the 
times to build so that our houses can be taken down and transported. 

The most flourishing time for Architecture is while a people are in a 
semi-barbarous state. The Press supplants it in importance when it comes 
into use. A Gothic cathedral is good to worship in, but not at all fitted to 
preach in. A building admirably adapted to the wants of the twelfth 
oentui^r would be strangely out of place in the nineteenth. 

The mind has no innate cognitions of beauty in architectural details. 
The stout marble pillar we recognize as essential to the support of a heavy 
weight only until we find a stouter pillar of greater ability to support 
weight, which yet may be of smaller dimensions. A bronzed iron pillar of 
a few inches diameter satisfies the mind ; but if we paint it to look like 
stone, it seems insufficient, and our taste is shocked. 

NOTES ON ACOUSTICS AND VENTILATION. 

I 

The prosecution of the works at the Washington Capitol having been 
transferred to the War Department, the Secretary at War deputed Captain 
Meigs to the special charge and direction of the works, which, under his 
supervision, have progressed in a manner highly creditable alike to the 
liberality of the American Legislature and the reputation of those to whom 
ihey have been intrusted. On examination of the reports from various 
officials employed in the erection of this structure, it is particularly ob- 
servable that proper provisions for the effectual warming and ventilation, 
as well as the best means for insuring an equal dissemination of the voice 
of speakers, have been made during the progress of the works ; and not, 
as is too often the case in our own country, left until after the completion 
of the building, when alterations are objectionable, not only from their in- 
convenience and expense, but from the apparatus, &c., involved in these 
matters being so frequently unsightly and out of all character with the 
architectural design of the structure wherein they are placed. 

The results of the experiments and observations of Captain Meigs, in 
connection with the interior arrangements of the Washington Capitol, will 
be found to contain much that is exceedingly valuable and universally ap- 
plicable. We give, therefore, his •* Notes on Acoustics and Ventilation, 
with reference to the new Halls of Congress." 

These notes were submitted to the consideration of Messrs. Bache and 
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Henry, who fully corroborated the principles laid down by Captain MeigB, 
and approved of their judicious application. The above gentlemen visited 
many of the most important buildings in Philadelphia, New York, and 
Boston, for the purpose of examining them in reference to their acoustic 
qualities, which examination completely established the accuracy of the 
observations of Captain Meigs. 

Experience shows that the human voice, under favorable circumstances, 
is capable of filling a larger space than was ever, probably, enclosed within 
the walls of a single room. Herschel, in his admirable treatise on sound, 
gives a few instances which are instructive. Lieutenant Foster, on Panys 
third Arctic expedition, found that he could converse with a man acrosB 
the harbor of Port Bowen, a distance of 6,696 feet, or about one and a 
quarter miles. Dr. Young records that, at Gibraltar, the human voice has 
been heard at a' distance of ten miles. If sound be prevented from spread- 
ing and losing itself in the air, either by a pipe or an extensive flat sur£Me, 
as a wall or still water, it may be conveyed to a great distance. Biot heaid 
a flute clearly through a tube of cast iron (the water pipes of Paris) 3,120 
feet long. The lowest whisper was distinctly heard. Li fact, the only 
way not to be heard was, not to speak at all. 

The favorable circumstances seem to be a perfectly tranquil and uni- 
formly dense atmosphere, absence of all extraneous sounds, absence of 
echoes and reverberation, vicinity of reflecting surfaces, and perhaps, in 
some measure, the presence of substances which conduct sound welL A 
pure atmosphere, being favorable to the speaker's health and strength, will 
give him greater power of voice and more endurance ; thus indirectly 
improving the hearing by strengthening the source of sound, and also by 
enabling the hearer to give his attention for a longer period unfatigued. 

The effect of echoes in a small room is generally unnoticed ; the echo 
returns so quickly that the ear receives it as coincident with the cniginal 
sound, to which it in that case merely adds strength, perhaps prolonging 
it very slightly. If the room be larger, and the echoing wall so distant 
that the interval is sensible, the echo makes confusion. If, on a calm day, 
we advance towards a wall, producing, at each step, some sound, we wiU 
find a point at which the echo ceases to be distinguishable from the origi- 
nal sound. The distance from the wall, or the corresponding interval of 
time, has been called by Professor Henry the limit of i)erceptibility. This 
limit will vary with the nature of the sound ; if the sound be sharp and 
distinct, as that produced by striking some hard substance, we shall find 
the limit of perceptibility less than for the more prolonged sound produced 
by the voice. The limit will probably vary also Mith the acuteness of the 
ear, some persons- being probably able to separate sounds undistinguish- 
able to others. The general limit is probably about thirty or thirty-five 
feet. It should be ascertained exactly ; and in constructing a room for 
public speaking, the height of the ceiling should not exceed this limit. 
The sound will then be strengthened to the speaker himself by the echo. 
The interval between the original and reflected sounds will be shorter for 
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an his hearers than for himself^ as twice the path of the voice and echo for 
the speaker is considerably longer than the difference between the paths 
of the direct and reflected sounds of one of the auditors. The direct echo 
from the ceiling then becomes an advantage, by strengthening, without 
confusing, the sound. But echo acts in still another way — by being 
repeated between opposite surfaces. The effect is like the multiplication 
of the image of a candle between two opposite and parallel mirrors. I 
have noticed it in the long, unfinished room of the Smithsonian, where 
the sound produced by clapping the hands is repeated so as to resemble a 
laugh — ha ! ha ! ha ! In this case, the distance between the end walls is 
such as Co separate the successive echoes ; but when the walls are nearer 
the sound becomes contiguous, and is the ringing sound often produced in 
speaking in empty rooms, and called reverberation. This might trouble 
us between the ceiling and floor of our room ; but a thick carpet, absorb- 
ing sound, and not reflecting it, will remove this difficulty. The great 
size of the room needed for the meeting of the House of Representatives 
makes it impossible to bring the walls within the limit of perceptibility. 
Professor Reid proposed, in the House of Parliament, to make the ceiling 
high in the centre, declining towards the sides, with floors and galleries 
rising from the centre towards the walls — thus reducing the height and 
surface of the waUs so as to diminish the quantity of sound reflected 
from them as much as possible. All regard for architectural beauty forbids 
the adoption of this construction, which seems to have been modelled ujDon 
an empty tortoise-shell. Breaking the walls into deep panels has also 
been proposed. But when we recur to the limit of perceptibility, we shall 
perceive that a panel or recess must be over thirty feet deep to separate the 
echoes from the bottom of the> recess and from the face of the wall. The 
surfaces of mountains covered with trees and rocks return echoes. No 
wall of an inhabited apartment can be made rougher than these natural 
reflectors. A simpler and more effectual method of controlling the echoes 
from the walls will be, to cover them with drapery absorbent of sound. 
The echoes from the ceiling are thus turned to account, and those from the 
floor and walls guarded against ; but the echoes from small objects and 
surfaces may still be troublesome unless provided for. The trunks of 
trees in»the edge of a forest return together a distinct echo. The beams 
under the flooring of the Menai Suspension Bridge are instanced by Her- 
schel as giving a curious echo ; and even such small objects as the vertical 
iron rods composing the fence in front of the President's House will be 
found to return a singular whistling echo to the sound made by striking a 
smart blow upon the pavement on a still night. To guard against this, it 
will be sufficient to cushion the chairs and cover the desks with some 
material which will not reflect sound. This may seem, and may possibly 
be, an unnecessary precaution ; but I wish to leave no possible cause of 
confusion unnoticed, and to point out what I consider the means to obtain, 
for the first time, a room perfect in its acoustic arrangements. 
Having thus disposed of the question of echoes and reverberations, the 
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next MsenliaU to perfect ani dialinct hearing are a tranq^uil atmospliere 
and the abienoe of eitraneoua aoundi, I conaider Ihem tngelher, aiw 
Bball flnd'that the prccnutlona essential to abtain the oue will also Koure 
the other. Windows, in cold weather, eeparating the warm sic within 
from the cold sir without, Herye as refrigerators, cooling the air ia conlict 
with the glass. The aiii thus rendered hearier, immediately fiklls, ind I 
descending sheet of cold air is produced, which, on reaching the Hoor, 
spreads OTcr it in a cold stratum, and, to persons of sensitive nnTean 
feeble health, oansca great inconvenience, being felt as a draught upon the 
feet and legs. And many an unfortunate page has been blamed foi lear- 
ing open a doar, when the draught Teally has heeu caused by tliia ajr cooled 
by the closed glass of an adjacent window. The circulation ttiaa piodBKd 
of mr of different densities is nn&Lvarable to distinctness of hearing. Ai 
the ascending hot air along a stove-pipe, or heated wall, causes irregoln 
refmclion of light, and prodacea a tremulous appearance in all objMti 
viewed through it, so sonnd, irregularly refracted, becomes less cleai ssd 
distinct. If we exclude external windows, and light the room otily fiim 
the roof, we get rid of this fruitful source of discomfort and indiatinctneMj 
et the same time we obtain a pleasanter light, ample for aU useful put- 
poses, as ia proved by its adoption in aU the best constructed picture gJ- 
leries. We also exclude the sounds of the exterior, which, saturating IliA 
air, as it were, distract, the attention, and even overpower the voice irt 
wish to hear, as the diifosed light of day causes tlie stars to disappear. 
Open windows for hearing will be worse than closed ones ; they not only 
let irregular, disturbing currents of air in, but they let llie voice out — »«• 
ing like hlacl; spaces in the wall of a room, which do not return the light 
which falls upon them. The common mode of warmtug and ventilating 
public rooms is fatal tcperfpotion oE hearing. One or several columns rf 
intensely heated aii are introduced through hales in tho floor. Being 
much warmer than the air of the apartment, they immediately rise to tl^a 
ceiling. If the exit- apertures for foul air are above, this &esh and hesttd 
air alone escapes, having done nothing for the apartment except to cao^ 
whirls and currents, such as we see in a column of smoke passing from t 
chimney on a calm day. The iiiegulac refraction of souud tlmnigh theM 
currents of unequal density tends greatly to produce confusion. If tha 
eiits for foul air are below, the hot air accumulates at the top of the room, 
and gradually displacing the cooler uc, forces it out through these pi 
Professor Reid relates that ha has found Che air near the ceiling of 
at the boiling temperature, while those on the door were complaining rf 
cold. Here we have strata of dilTerent densities and unequal rcfracliv* 
power, and hence confusion of sound. As the warm air must 
the top of tlie room, I propose to let it do so in a large trunk out 
apartment, pass into a space above the ceiling, and thence, by 
holes, find its wny, as through a sieve, into the room. By a steam-driva^ 
fan, or otiier mechanical moans, we can pump air, in any desired 
into any spot to which we choose to direct it. I would drive all Ihe ait 
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Teqnired for the supply of the room through a maze of hot- water pipes, 
nosing the whole of it to the temperature desired — sixty or eighty de- 
grees, as the case may be. If the room be thirty feet in height, and it be 
desured to change all the air in it every fifteen minutes, enough air should 
be pumped in above to cause a general descent of the whole body of air 
iB the room at the rate of two feet a minuted This would be an imx>er- 
eeptible current. The exit should be made by numerous holes in the floor, 
perhaps through the carpet, or the risers of the platform on which are the 
members' chairs. Three important advantages would thus be gained : the 
SYoidance of all eddies, a nearly homogeneous and tranquil atmosphere, and 
the immediate removal downwards of any dust from the carpet, which 
would thus be prevented from rising, to be inhaled into the lungs. To 
preyent the disturbance and contamination of the atmosphere by the gas- 
lights, I would place them above the glass of the sky- lights — the space 
between those in the ceiling and those in the roof being separated from the 
ehomber into which the fresh air should be admitted. In summer, the 
nme apparatus which sends in warm air in winter would supply a con- 
Btant breeze ; and if the temperature of the external air was too high, it 
might be cooled by jets of water from pipes in the air passages, or even by 
melting ice. 

To recapitulate, then, I propose to place the ceiling at such a height as 
to be within the limit of perceptibility, and thus strengthen the voice ; to 
destroy reverberation between the ceiling and the floor by a thick carpet 
on the latter ; to prevent echoes from the walls, by drapery ; from the 
ehairs and desks, by cushioning or covering them ; to keep out extraneous 
Bounds, by making the room an interior apartment, lighted only from 
above ; to secure a tranquil atmosphere, uniform in its density and refrac- 
tion of sound, by excluding all currents of hot or cold air ; to secure a 
constant supply of pure air at the temperature desired for the room by 
mechanical means, introducing the air through all pdrta of the ceiling, and 
taking it out through all parts of the floor — thus also to remove dust ; to 
prevent all interference with ventilation by the lights at night, by placing 
tbem outside the room, above the sky-lights. 

ON THE PRESENT STATE OF OUR KNOWLEDGE OF 'RADIANT 

HEAT. 

At the British Association, 1854, Professor Powell presented a report of 
the above subject, supplementary to his former, read in 1832 and 1840. It 
consisted, in the flrst instance, of some preliminary remarks on the con- 
fiision introduced into the subject from the neglect of those well-marked 
distinctions which the author had long ago dwelt upon between the differ- 
ent species of rays, all included under the common name of radiant heat, 
but which had been shown to be materially different in their nature and 
properties. He then adverted to the theory by which all those different 
kinds of effects are ascribed to the absorption of rays emanating from hot 
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and luminous bodies, and trhich ar 
by wuiiilaiioiu, but of diffcifnt Unt/tha, — Chose of the greatest lengths 
having a heating, but not an illuminating, ;<oner;^thoje of less length) ( 
luminiferciua prnpcrty alao ; — those of still less lengths, little heating, but 
higher chemicnl power. The argumentH of M, Melloni were apeddlr 
dwelt upon ; aa also Che elrilting conHmiatian derived from certain culcu- 
lationa founded on the wave theoty, which asBigced a limit to all refnic- 
tion, according clt^y with that found eEperimenlallf for heat in lodc 
ealL 

In the discussion which followed. Prof. Stevelly begged to ask Piot 
Powell and Prof. Tliompsoii how, in their opinion, the eipauaiaii ri 
bodies by increased estent of the vibrations or on the Dynamical theoij 
increased heat was to be reconciled with the well-known fact, that fbiu 
subslances — water, antimony, cast-iion aud bismuth — were knotrn to 
expand in the process of cooling. Fiof. Powell replied, that:theH aift 
alluded to by Prof. StevcUy constituted a difUculty in any known thecff 
of heat, and were therefore not moro adverse to the Dynamical theory thut 
to any other. Prof. Thomson said, that besides those coses stated by Piot 
Stevelly being no grEater difficulty io the Dynamic theory than in inj' 
other, that theory seemed to bold out a hope of explaining these anomi- 
lies. In his opinion, water while cooling, far instance, began at its maii- 
inum density to approach that molecular arrangement which it fully ut 
fixedly attained in the act of solidifying. Prof. Stevelly said hewasn* 
satisfied with the answer, that this was a difficulty in all other theorieaU 
well as iu this, for a true theory must be at least rEConcilahle with (B* 
well-established facts ; and as he was nearly satisfied that this was a tru 
theory, and as the facta he had stated wore indisputable, he was suretbs 
Section would feel grateful to Prof. Thomson if he would explain. 8up> 
posing each molecule to have poles, he concuved those facta might meet! 
physiDal explanation by the Dynamical theory. Prof. Thomson, in m> 
awer to Prof. Stcvelly's question, if the Dynamical theory of heat, at 
which the new theory of aolar heat is founded, could explain the strange 
almost anomalous, expansion which water exhibits before frecEJngi 
remarked that, since in the act of fceeEing water expands, it is certain that 
the polar condition which the particles auume fixedly when solid ia sndl; 
that they keep one another farther asander then than when turning aboot 
into all possible relative positions, as they probably do in their themtlt 
tions when the mass is liquid and warm. It appears, then, TCTy highljl 
probable that, when the water ia cooled towards the fieeiring point, tt$ 
energy of these thermal motions is diminished, 
the polar axes of the particles become confined to narrower and 
limits, and the axes of contiguous particles begin to affect or tend 
those relative positicns into which they settle in freezing. This tendenqr 
^ would make the particles begin to keep one anothir farther asunder, oc 
make the whole mass expand, even before it freezes, when its temperatuM 
s lowered below a oertain limit, ond would explain die fact that wateft 
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does expand as it is cooled below 39^ Fahr. After the mass is frozen, the 
thermal motions of or among its particles can scarcely be motions involy- 
ing any excursions of their polar axes ; and whatever they are, a diminution 
of them will again begin to produce the natural and ordinary effect of a 
diminution of what Sir Humphrey Davy has well called ♦* repulsive mo- 
tion ; " that is, will allow the mass to contract. The Dynamical theory of 
heat, then, while it obviously shows the true reason of the natural and 
ordinary phenomenon of the contraction of a mass, whether fluid or solid, 
may consistently explain the contraction of liquid water as it is cooled 
down to 39^, its gradual expansion as it is cooled farther, its sudden ex- 
pansion in freezing, and the contraction which the solid ice experiences 
when the lowering of temi)erature is continued. 

Prof. Stokes addressed the Section with reference to a passage in the 
Heport. He remarked that there was one phenomenon relating to light 
which was strictly analogous to, if not identical with, (he himself believed 
identical with,) the gradual emission of radiant heat by a body which 
had been warmed by exposure to radiant heat : he alluded to phospho- 
nscence. This phenomenon was very intimately allied to another, exhib- 
ited by. a solution of sulphate of quinine, by glass colored by oxide of 
uranium, &c., which has been termed fluorescence. Ih the latter phenom- 
enon certainly the law appeared to be general, that the light emitted was 
of lower refrangibility than the rays aflecting the medium ; and the same 
appeared to be at least usually true in the case of phosphorescence. Dr. 
Draper had indeed stated that Canton's phosphorus was rendered luminous 
hj the rays from, incandescent lime after traversing a strong solution of 
hichromate of potash. Prof. Stckes stated that he had repeated this 
experiment, but had not obtained the same result, the rays in his own 
experiments having proved inefficient after traversing the solution. It 
■eemed worthy of investigation to examine whether the heat emitted by a 
hody which had been heated by rays of some particular refrangibility 
eonsisted, in all cases, exclusively of rays of lower refrangibiUty. Much 
progress, he conceived, would be made in our knowledge of the subject of 
radiant heat, if the absorbing power of several common substances, such 
as water, alum, &c., frequently employed in researches on heat, were 
determined /or each deff^ree of refrangibility of radiant dark heat in partic' 
wUar, This determination would require, flrst, the formation of a pure 
heat spectrum ; second, the rendering in some manner its existence sensi- 
ble. The first would require the observer to be possessed of a prism and 
a lens of transparent rock salt. Although recent investigations had shown, 
as had been anticipated, that this substance was not perfectly transparent 
with respect to dark radiant heat, yet, of all solid or liquid substances 
hitherto examined, it was by far the most nearly transparent. The most 
hopeful direction in which to look for ready means of rendering- sensible 
th e presence of rays of low refrangibility seemed to be their chemical 
effects. If some of tliose who were skilled in photography would turn 
their attention in tLis direction, we might soon be in poeseEsion of very 
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eensilicE preparations, h^ raeoiis of which the absorbing power of Torimu 
mtdia ivith respect to tlieae rays might be delermiuEd !iy merely into- 
posing, any where in tJ^ie path of the isye, u plate of the substance U be 



The following comiaunicatioii was rea4 before the last meeting gf the 
British AsBodation by Dr. Scoreiiby. The observations genetalixcd ^yon 
by the author had been derived from tliB tcmpcCBture of the ocean, ciantj 
at the surface, and made in the Greenland Sea, the North Sea, and I 
considerable belt across the Korth Atlantic, during a scries of poangei 
chiefly by Bailing vEBseU between England and New York, Dr. Suoresby 
directed the present attention of tlie Section to the obaervations made in 
the laat of tliese localities. Of the passages just ifotcd,Eixl(i:n in nombif, 
four wEre performed by the author, and twelve by au American iiaTigalDr, 
Capt. J. C. Delano, an accurate scientific ohserver. The observatious « ■ 
Surface TemperatQie discussed amount to 1193, gathered from about UDO, 
Usually Capt. Delano recorded six obserTaliona eaeli day during the Toy- 
age, at intervals of four hours. Seven of the passngca were mode in Qie, < 
spring of the year,— two in the Buromer, — one in autumn, — and thiffi k ' 
winter. Talcing the middle day of each passage, the mean day at sea irU 
found to be May ISth or 19th,— a day fortunately eoiucident in aingnlat 
nearness with the probable time 0-f the mean annual oceanic temperalurfc 
The author bad laid down the tracks of the ship in each of the ToyagaoB. 
a chart of Mereator'a projection, and the principal obeervationa on SurftM 
Tempeiatuie were marked in their respective places. The obserrBtioW 
were then tabulated for meridians of 2° in breadth, from Cape Clear, lott' 
gitude 10° W., to the eastern point of Long Island, longitude 72° W, 
embracing a belt If the average breadth of 210 miles, or a strelcb of about 
2600 miles across the Atlantic. The results were the followi 
est Surface Temperature northward of latitude *0°, 
range 39°. 2. Mean Surface Temperature, as derived 
each meridional section, 66°, whilst the mean atmospheric terapcratUM te 
the corresponding period was fil°.2. 3. Range of Surface TcmperatnA 
, within each meridional section of 2", S j° at the lowest, being in longitutf 
20-22° W., and at the greatest 39°, being within the meridian of 62-fll* 
I W. i. Up to longitude 40° the Surfifte Temperati 
below fiO" ; the average lowest of the si 



or a strelcb of about 
following: 1. Higit I 
', 7*" ; lowest 3V, J 
^ from the means dE J 



' fil°.88, and theaveragc range H°.3, 6. In the succeeding tlfteen 
where the lowest temperature was 32°, the average lowest was 37°. 
the average range 29*^.7. This remarkable difference in 
of the eastern and wealem halves of the Atlantic passage, the author 
was conclusively indicative of great D<^eBn currents, yielding 
depression of the lowest meridional temperature bom Sl'^.SS to 
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14^.8, and producing a mean range of the extreme of temperature on the 
western side of almost thrice the amount of the extremes on the eastern 
Bide» or, more strictly, in the proportion of 29°.7 to 11°.3. The author 
drew attention to a diagram in which he had laid down along the entire 
belt curves showing the whole range of the lowest depressions of tempera- 
ture and highest elevation, with the means at each longitude distinguished 
by different shading, and pointed out how the inspection of this, as well as 
of the tabulated results, a£rord»«triking indications of the two great cur- 
rents, one descending from the Polar, the other ascending from the Tropi- 
cal regions, with their characteristic changes of cold and heat. The 
author then proceeded to draw conclusions, showing that sometimes the 
cold current from the north plunged beneath the warmer current from the 
•oath. Sometimes they divided, — the colder keeping in shore along the 
American coast, the other keeping out, and forming the main Gulf-stream. 
Sometimes where they met they interlaced in alternating stripes of hot 
■nd cold water ; sometimes their meeting caused a deflection, — as where 
one branch of the Gulf-stream was sent down to the south-east of Europe 
■nd north of Africa, and another branch sent up past the British Islands 
to Norway and Scandinavia, by the Polar current setting down to the east 
of Newfoundland. The author next proceeded to consider the uses in the 
economy of Nature of these great oceanic currents. The first that he 
noticed was the equalizing and ameliorating influence which they exercised 
on Ae temperature of many countries. Of this he gave several examples. 
Thus, our own country, though usually spoken of as a very variable cli- 
mate, was subject to far less variations of range of temperature than many 
others in similar latitudes, — which was chiefly from the general influence 
of the northern branch of the Gulf-stream setting up past these islands. 
He bad himself, on one occasion, in the month of November, known the 
temperature to rise no less than 52° in forty-eight hours, having prcvi- 
ooaly descended in a very few days through a still greater range ; wliile in 
these countries the extensive range between mean summer and winter 
temperature scarcely in any instance exceed;^ 27°, and in many places does 
not amount to nearly as much. Another advantage derived from these 
enrrents, was a reciprocation of the waters of high and low latitudes, 
thus tending to preserve a iiseful equalizing of the saltness of the waters, 
which otherwise, by evaporation in low latitudes, would soon become too 
salt to perform its intended functions. Next he pointed out their use in 
forming sand-banks, which became highly beneficial as extensive fields 
for the maintenance of various species of the finny tribes, as in the great 
banks of Newfoundland. Next, this commingling of the waters of several 
regions tended to change and renew, from time to time, the soil of these 
banks, which, like manuring and working our fields, was found to be 
necessary for preserving these extensive pastures for the fish. Lastly, by 
bringing down from Polar regions the enormous masses of ice which, 
vider the name of icebergs, were at times found to be setting down 
towards tropical regions, they tend at the same time to ameliorate the 
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great heats of those regions, ancl to prevent the Polar r^ons frum becom- 
JDg blocked up with accumiilatjiig mountBins of ice, whicli, but for tliii 
pro-vision, would soon be paahcd down as extensive glaciers, rendering 
whole tiacta of oui temperate zauea uninhabitable wilda. 

PROTECTION AGAINST HAIL. 

The second volume of the works of Arago have colled attention ta 
several poinla in Meteorology. In tlie chapter which he devotes to the 
suhject of haU, he statea, that, in I8i7j two Bmall agricullund ditfridi 
of Bourgogne had lost by hail crops to the value of a millian and R 
half of francs. Certain of the proprietora from the neighborhood wciif 
to consult Arago on the means of protecting them from like ditasien. 
Resting on the hypothesis of the electric origin of the hail, he snggGatfd 
the discharge of the tdcctiicity of the clouds by balloons comraunicaliiig 
by a metallic wire with the soil. These projects, however, veere not a*- 
Tied out ; and in view of the doubts as to tlie electric origin of hail, l» 
proposed to investigate the subject anew. He hod not the time to brlgc 
out any teaults ; but he petaiatcd. in belieriiig in the cffeeliveneaa of iba 
method proposed. Another subject is discussed in this valume. AnfB 
inquires whether the firing of cannon cau dissipate stoims. Ha dm 
several oases in its favor, and olbera which seem to oppose it; but ta 
concludes by recommending it to his successora. Wliilst Arago wm pnK 
pounding these questions, a man not conversant in science, the poetl ' 
was collecting facts supporting the view, and has since pubUshed MF 
reaulta. In a remarkable pamphlet entitled " Paris Futur," be co^ 
eludes strongly on the cfBcacioustiess of the firing of cannon in di£«ptdif 
storms, and mentions numerous observations in support of it. He e^ 
that his attention was called to the subject in 1828, wMlc au aaaistant ' 
the " Ecole de tir " of Vincennea. Having observed that there was ne 
any rain on the morning of tho exercise of firing, he was led to e-tam 
the annala of military and revolutionary science, and he found there, 
he aajs, facta which justified the expressions which became common, ii 
oa " Le Boieil d' Austerliz," " Le soleil de JuUlet," upon tlio morning Ot 
the revolutiou of July, and he concluded by proposing to construct atoutf^ 
Paris IZ ton-era of great height, which he coIU " tours imbrifiigu,* 
(imbrifugal towers,) each carrying 100 cannoiia, which should be di*>' 
charged into the air on the approach of a storm. 

About this time an incident occurred, which in no ways conSimcd tba 
truth oC M. Mcry"H theory. The 11th of August woa a fine day. On tha 
ISth, itmfaCc of the Empire, the sun shone out, the cannon thundered oU 
day long, fire-works and lUuminationB were blazing from 9 o'clQ(^k in Hit 
evening. Every thing conspired to verify the hypothesia of M. Mery, an^ 
chase away storms for a long time. Bat towards 11 in the evening h-Wf* 
lent of rain bunt upon Pads, in spite of the pretended influence of tU 
n, and gave an occasion for the mobile Gallic mind m 
n other directions, — Parii Cor. nf SiUinaii'i Jaum«l- 
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ON THE DEPENDENCE OP THE CHEMICAL PROPERTIES OF COM- 
POUNDS UPON TUB ELECTRICAL CHARACTER OF THEIR CON- 
STITUENTS. 

The following is an abstract of a lecture recently delivered before the 
Boyal Institution, (London,) by Mr. Frankland, on the above subject : — 

The lecturer first directed attention to the remarkable continuity and 
eorrelation of the natural forces, owing to which, the pliilosopher seeking 
to eliminate the effects legitimately due to each frequently experienced 
the greatest difficulty in separating the true results of a single force from 
the cognate influence of other forces. Such difficulties were more 
especially encountered in the manifestations of the chemical force or 
ebemical affinity, which rarely or never acted singly and alone, but was 
constantly accompanied, modified, and controlled by collateral forces, which 
alternately exalted, depressed, or altogether inverted it. The powerful 
influence of cohesion and heat especially attracted the attention of Ber- 
fliollet, and so impressed that profound philosopher with their potency as 
to lead him to ignore completely the existence of a separate chemical force. 
Notwithstanding the otherwise singularly ingenious and sound conclusions 
of this chemist, the lecturer believed that later researches had demon- 
strated the total denial of a distinct chemical force to be untenable. The 
influence of electricity upon chemical affinity was, perhaps, even still 
greater than that of cohesion or heat ; the most powerful combinations 
being broken up by this agent, if its operations were favored by tlie two 
eonditions — mobility of particles, (fluidity,) and conductibility of the 
electric current. The phenomenon of the evolution of the separate 
elements of a binary compound, at the opposite poles of the decomposing 
eeU, was one of the most remarkable attending the resolution of com- 
pounds into their elements by the electrical force. This forced upon 
philosophers the conclusion, that such elements were oppositely electritied. 
Dary was the first to seize upon these facts and model them into an electro- 
chemical theory, which, notwithstanding its defects, was at least as soundly 
philosophical as those ttrhich succeeded it. Davy supposed tliat the 
dements in their uncombined condition did not contain free electricity, but 
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that by contact they became espited. Thna, a particlB of onlphur betiHK 
m^tiTG when placed in contact with a partiale of copper, which last wa 
Bimultaneously rendered poaitiTe ; the application of beat intenEilied tlw 
charge, nntil at a certain point the: tenaion of tbe two electridries becanw 
£0 high that they suddenly re-combined, cuirjirg with ihem the tooIccoIei 
of copper and sulphur, which were thua intimately mingled, whilst evolu- 
tion of hent and light resnlted from the combination of tlio two eleetrid- 
ties. Ampi're and Berzeliua subsequently attenipted to remoTe scmt of 
the diificulties which were encountered in endeavoring to make Duvj'i 
theory embrace all chemical phenomena. Ampere considered each eleraens 
to be permanently endowed mth a dcEnile amount of one or the other 
electricity, being thua inTariaHy either electro- positive or electro-negativo 
to an extent dependent npon the intensity of the charge. Such a natunlly 
charged molecule Amptre imagined to attract aroBnd it an atmoapbcte td 
the opposite electricity of correaponding intensity, and that, when tiro 
moleculCH oppositely charged were brought in contact, their atraoaphctes of 
electricity nnited, giving rise to the heat and light of chemical combinstioii, 
whilst the original charge letaincd the attracting molecules in permanoil 
■union. Although this theory elucidated some poinla which Davy's view 
left unexpliuned, yet it would not be dUGcult to start several very serione 
objections to it : the attempted removal of these gave rise to the eliylro- 
chemical theory of BeTneliua, who supposed that each element contained 
the two electricities, but that the one was more powerfully developed thm 
the other, as in the case of a magnet, in which one pole, by being divided 
was apparently weaker than the other. In chemical combinotioiii, Ber- 
itelius imagined that one of the electricities of each clement wna dis- 
charged, producing the heat and light of chemical action, whilat the e^ta 
was retained and served to hold the elements in combination. Bnt 
these attempts of Ampire and Berzelius to improve the theory t£ 
Davy succeeded perhaps leas in perfecting our views of electro- chemical 
phenomena than in demonstrating the necessity for much further reseaidl 
before these phenomena could be satisfactorily intei^relcd ; for these theo- 
ries, in wliich different degrees of aflinity were explained by diifer ences of 
the d^ree of electrical e:tdtement, have been proved radically defectire by 
the remarkable discovery of Prof- Faraday, that compounds, -whose ele- 
ments were nnited by the molt dissimilar degrees of affinity, required 
equal quantities of electric force for their dccompositian. Such defects in 
the attempts to account for chemical phenomena by electriad agency led ■ 
Dumas and other chemists to reject altogetlkcr the idea of etectro-eliemicii 
combination. Dmnas regnrded a chemical compound as a group of Tottio- 
eules connected by a single force in a manner analogous to a planetuy 
system, and the chemical character of a compound as dependent upon tbs 
position of the separate molecules, and not upon their individual character. 
This view would not have recdved such extensive adoption, nor been the 
parent of such numerous and brilliant discoveriesln the organic portion ol 
the science, if it had not contained a profound truth : nevettheleis, the 



CHEMICAL SCIENCE. 221 

le c t u r e r concciTed tliat the total abnegation of the influence of the electrical 
eharacter of dements upon the chemical properties of their compounds 
implied by this theory of types, was directly opposed to many of the phe- 
nomena of chemical combination, which invariably revealed such a con- 
nection. The effect of successive additions of oxygen to an electro-positive 
dement, in gradually weakening its basic, and consequently dectro-posi- 
tive, qualities, and finally converting it into an aftid, or dectro-ncgative 
body, was well known in the case of manganese, iron, chromium, gold, 
&c, but the effects of the juxtaposition of two or more elements of similar 
dectrical character had not hitherto been much studied. Granting the 
existence of an electrical charge associated with the molecules of matter, 
it was evident that such a union of atoms as that just mentioned would 
xesemble two approximated globes similarly electrified. Now, the efiect of 
the approximation of two such globes would be the intensification of the 
charge of each ; and, therefore, if there were any connection between 
dectrical and chemical character, it would be exemplified by an increased 
energy of affinity under such circumstances. Examples of such an 
approximation of atoms of similar character were not wanting, even 
amongst inorganic bodies : thus the compounds of chlorine with oxygen 
were remarkable instances of the union of like atoms ; and we see in 
several of them the truth of the foregoing proposition fully borne out. 
Hypochlorus, chlorus, and chloric acids, were all distinguished by the 
intense energy of their affinities, and contrasted strongly with the com- 
pounds of oxygen or chlorine with electro-positive elements. The 
compounds of phosphorus with hydrogen also exemplified the same effect. 
Phosphorus, though usually regarded as an electro-negative body, was yet 
fu more closely associated in its general character with the metals than 
with the metalloids ; we were, therefore, entitled to regard a compound 
of this dement with hydrogen as a juxtaposition of two similarly electri- 
fied atoms. Now, two of the compounds of phosphorus with hydrogen, 
Tis., bin-hydride and ter-hydride of phosphorus, were remarkable for the 
intensity of their affinities, the one being spontaneously inflammable, and 
4he other merdy requiring a diminution of pressure, when mixed with 
atmospheric air or oxygen, to determine its combustion. But the influence 
of the dectrical character of elements upon the chemical properties of their 
compounds was, perhaps, most strikingly seen in the behavior of the 
organo-metallic bodies, nearly all of which had only recently been dis- 
covered. Most of these bodies, which, ift their isolated condition, consisted 
of two or more similarly electrified atoms, were distinguished by an intensity 
of affinity which was quite foreign to their proximate, or even elementary, 
6onstituent8. Zinc and methyl, for instance, were neither of tl^em dis- 
tinguished for any remarkable energy of affinity in their free state ; but 
united, as zinc-mcthylium, they formed a compound, whose combining 
energy surpassed that of all known bodies ; and this behavior was shared 
in, also, by -the corresponding compounds of zinc with ethyl and amyl. In 
eacodyl* stanethylium, stibethylium, and the new compounds of arsenic 
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with rtliyl, we had ndditionnl and slrilting pvidenfe of the same law ; (w 
the alfinitlea oC arsenic, tin, and niitimony, were, in these compoun^^^ 
eifllted ill ft most remarkable inaanEr by the ftpprosimation of BiiniUllj 
electrified atoms. These eiamplea seemed to prove cienrly the put 
inflnence of the electrical chnracter of elements upon the chemical pc 
ties of their ooraponnda ; but further etudy of llie suhject also teyrtlri 
tbe parainoniit influeitce of tnolecnlar simccure, whiih inodiBed and con- 
trolled the effects of electrical character, and limited nil affinity, liontrsr 
heightened by elecnic induction. 

OS CEEJIICAL AFFINITY AMON& SUBSTANCES IN SOLUTION, 

The following is an abstract of a paper read before the Koysl ^utitii- 
tion by Dr. J. H. Gladalone : — 

Attention n-aE &at directed to the doctrine of Eergmonn, that when l 
decomposition takes place by means of the greater electro attraction of i 
third body, that decomposition ia complete. In opposition to this, Bct- 
tbotlel contended, that in all such cases of composition, or decomposittooi 
there takes plsce a partition of the base, or subject of tlie combinatioii,' 
between the two bodies whose actions arc opposed ; and that the proper, 
tions of this partition are determined, not solely by the dilference of energy 
in the afGniliea, but also by the difference of the quantities of the bodies— 
by their physical condition — and by that of the combination capable of 
being generated. Several eiperiments were made to show how ei 
elective affinity was aficcted by circnmslancea. Thus ammonia will die- 
place alumina from a solution of the sulphate ; but, on the other kaild> 
alumina will displace ammonia when heated with the solid sulphate of 
that volatile base ; wMst if solutions of chloride of oluminum and sul- 
phate of anunonia be mixed and evaporated, crystals of the doable 
Bulphatc ammonia alum will appear. So great is the influence exerted by 
these vatioua oircumslancea that soroE have doubled whether there b 
true elective affinity ; but, after making every allowance for known can 
there is stUl a residuary phenomena to wliich that name is the most appro- 
priate. Allowing then, with Bergmann, that rdative degrees of affinity 
eiist, the question arises, Is Ilerthollefa law nUo correct ? It is difBcult to | 
arrive at a BatisfactDry answer, since it is almost impossible to eliminate j 
other influences. Several rcaetionB, however, were mentioned as tending '" 
to show that there is some truth in tlie law :— for instance, the solution rf 11 
gold in hydrochloric acid upon the addition of nitrate of potash. Th« | 
fisperimenta of Bunseii on mixtures of carbonic oxide and hydn^tn || 
exploded with a quantity of oxygen insufficient for complete combuationi J^l 
and those of Debus, ou the precipitation ot mixed hydrates of lime Bn4 jj 
baryta by earhonic acid, were explained ; as also the remarkable fact n 
noticed by both, that the resulting products were always in certain atomio 
proportions to one another. Hut in both these cases, the first products of III 
tho chemical action are removed at once from the lield : it is quite another '' 
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case when they remain free to act and react on one another. Supposing 
they all remain in solution, the requisite is fulfilled ; hut how are we to 
know what has then taken place ? Malaguti thought to obtain an indica- 
tion of tliis by mixing the aqueous solutions of two salts, one of which is 
Boluble in alcohol, and the other is insoluble, and then pouring them into 
Tcry strong alcohol, and analyzing the salts immediately thrown down. 
His results are tabulated ; they Ire valuable, but to some >extent open to 
objection, on account of the disturbing influence of the alcohol. The 
lecturer then proceeded to describe his own endeavors to arrive at a knowl- 
edge of the intimate constitution of a mixture of salts in solution by 
observing their physical properties, especially color. If solutions of one 
equivalent of nitrate of iron, and a triple equivalent of sulphocyanide of 
potassium, be mixed, a blood-red color results, owing to the formation of 
sulphocyanide of the sesquioxide of iron. The question arises, Has all 
the iron left the nitric acid to unite itself with the sulphocyanogen } It 
has not ; for, on the addition of equivalent after equivalent of sulpho- 
cyanide of potassium, a deeper red is constantly obtained. The arrange- 
ment by which tliis deepening of color was quantitatively determined was 
explained, and imitated on the lecture table. The result was, that, even up 
to 375 equivalents, a regular increase was observed to take place more 
rapidly at first than afterwards, which was exhibited to the eye by the 
results being projected as a curve. Again : as, in the mixture of equal 
equivalents of the two salts, some iron still remains in combination with 
the nitric acid, a portion of the potassium must still remain united to the 
sulphocyanogen. Accordingly, the addition of more iron salt also gives a 
deeper color. The curve expressing the results of this experiment was a 
regular continuation of the curve formerly mentioned; and neither of 
them exhibited any of those sudden transitions which the experiments of 
Bunsen and Debus present. Various experiments were then performed, 
showing the alteration in the residting color upon any change of any of 
the elements in the primary experiment ; for instance, the substitution of 
other acids for the nitric acid, or of other bases for the potash. On the 
addition of a colorless salt to a colored one, there results a diminution of 
the coJor greater than the mere dilution would have produced, as was 
exemplified in the cases of the red sulphocyanide of iron mixed with 
sulphate of potash, and of the scarlet bromide of gold mixed with chloride 
of potassium. The lecturer accordingly drew the conclusion, that, when 
two salts mix without precipitation or volatilization, the acids and bases 
frequently, if not universally, arrange themselves according to some defi- 
nite proportion, and that this depends on the relative quantity of the 
two salts, as well as upon the proper alfinities of the substances composing 
them. He was unable then to enter upon the influence of heat, or of 
dilution in certain cases, or to add any remarks connected with double 
salts, or with other metals, or upon certain practical applications of these 
views in chemical and physiological science. The fact that we very fre- 
quently find the double decomposition of a salt to be complete, the whole 
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being precipitaltd, vai ahawii to b£ eisl; 
esplaincd on the principle* of BerthoJlet. Thus, for inetoncp, wlien tlito- 
mate of pota-th niid nitrate of silver are mixed, nt the first moms 
dirtfiion will tske place, producing four salt* i bot one of these, tl'.e chrii- 
mate of silver, is tlirown donii at mice as a. precipitate, Qnd thus put onl 
a( llie field of uctioa. Another division of the acids with the bases mint 
take place, produciug of course mure of tilb iiiaoluble ohromule; and so on 
till lit length the whole of the silver is removed. And that this is rnU 
■what does take placa, is rendered almost certain hy the fact that whtrcvK 
by an interchange of acids and baaea a precipitate can be piodaced, Ihit 
precipitate docs form ; and if the substance be perfectl}' insnluble, the 
whole is thrown down ; this occurring in opposition to nil ndes of " offin- 
ity," a.nd to bU tables that fiei^mann, or any other chemist, erer d 
could conBtruct. The volatility of one of the products acts in the 
manner as insoluhilitj-, as iaescmplifiedinthe decomposition of carboiiBW 
by any otber acid. Crystallization also is but another phase of the u 
phenomenon. An experiment was eihibited in illustration of Ihia 
Dilute aolutions of nitrate of lime and sulphate of soda were mixed at Oi» 
ordinary temperature without producing any separation of nolid mi 
but they were so proportioned that, upon heating the mixttire, tlie crjBlal- 
lizadon of some sulphate of lime was determined; and when oneo tbii 
had commenced, it progressed rapidly, resembling in that respect the 
ordinary phenomena of precipitalion. If in a double decomposition a 
larger qaantity of a sparingly soiuTjle salt be produced at the first mom 
than the water eon dissolve, the cryatola will be formed rapidly, and will 
accordingly be very small in sisie ; but should there be formed at onn 
only just sufficient to determine a separation in Ilia solid form, theerystata 
will grow gradually, and vrill often attain a large si^e. This was exem- 
plilied on the mixture of nitrate of silver with the Bulplmtea of copper and 
of potoah respectively. It h possible lhn.t the law of BertlioUct ma,j not 
be universally applicable ; yet the present advanced state of science ohom 
that not only is there, as Bei^monii insisted, a true chemical alBiiity, — Ifait ' 
is, a preference of one subatnnce to combine with a certain other subatance 
instead of a third, — but, iu a great number of instances at least, thia aub- | 
atance will combine with both according to certain proportions, ■whenever 
the whole of the affinities can be brought into play at the same time. 

ON 03MOTJC FORCE. 

The following is an abstract of the Bakerian lecture on the above subject^ 
delivered before the Royal Society by Prof. Oraham ;^ 

Thia name was applied to the power by which liquids are impelled •, 
through moist membrane and other pnrou? septa In experiments of cniiat- ' 
mose and exoamose. It was shown that, with a solution of onlt on oneuds i 
of the porous septum, and pure -water on the other side, (the conditisBl' of 
r of Dutroclict when filled with a saline eolulion au 
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mersed in water,) the passage of the salt outward is entirely by diffusion, 
and that a thin membrane does not sensibly impede that molecular process. 
The movement is confined to the liquid salt particles, and does not influ- 
ence the water holding them in solution, which is entirely passive : it 
requires no further explanation. The flow of water inwards, on the other 
hand, affects sensible masses of fluid, and is the only one of the movements 
which can be correctly described as a current. It is osmose and the work 
of the osmotic force to be discussed. As diffusion is always a double 
movement, — wliile salt diffuses out, a certain quantity of water necessarily 
diffuse? in at the same time, in exchange, — diffusibility might be imagined 
to be the osmotic force. But the water introduced into the osmometer in 
this way has always a definite relation to the quantity of salt which es- 
capes, and can scarcely rise in any case above four or six times the weight 
of salt ; while the water entering the osmometer often exceeds the salt, 
leaving it at least one hundred times : diffusion, therefore, is quite insuf- 
ficient to account for the water current. The theory which refers osmose 
to capillarity appears to have no better foundation. The great inequality 
of ascension assumed among aqueous fluids is found not to exist when 
their capillarity is correctly observed, and many of the saline solutions 
which give rise to the highest osmose are indistinguishable in ascension 
from pure water itself. Two series of experiments on osmose were 
described : the first series made with the use cf porous mineral septa, and 
the second series with animal membrane. The earthen- ware osmometer 
consisted of the porous cylinder employed in voltaic batteries, about five 
inches in depth, surmounted by an open glass tube 0.6 inch in diameter, 
attached to the mouth of the cylinder by means of a cup of gutta percha. 
In conducting an experiment, the cylinder was filled with any saline solu-* 
tion to the base of the glass tube, and immediately placed in a large jar of 
distilled water ; and as the fluid 'W'ithin the instrument rose in the tube, dur- 
ing the experiment, water was added to the jar so as to prevent inequality 
of hydrostatic pressure. The rise (or fall) of liquid in the tube was highly 
uniform, as observed from hour to hour, and the experiment was generally 
terminated in five hours. From experiments made on solutions of every 
variety of soluble substances, it appeared that the rise or osmose is quite 
insignificant with neutral organic substances in general, such as sugar, 
alcohol, urea, tannin, &c. ; so also with neutral salts of the earths and 
ordinary metals, and with chloride of sodium and potassium, nitrates of 
potash and soda, and chloride of mercury. A more sensible but still very 
moderate osmose is exhibited by hydrochloric, nitric, acetic, sulphurous, 
citric and tartaric acid-?. These are surpassed by the stronger mineral 
acids, such as sulphuric and phosphoric acid and sulphate of potash ; which 
are again exceeded by salts of potash and soda, possessing either a decided 
acid or alkaline reaction, such as binoxalate of potash, phosphate of soda, 
and carbonates of potash and soda. The highly osmotic substances were 
also found to act with most advantage in email proportions, producing 
in general the largest osmose in the proportion of one-quarter per cent of 
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Bait disaolTed. Ojraose ia, indeed, eminentl)' the phenomenon of mak 
solutions. The Bome substances are Likewise always chemically a 
bodies, and posaeea afiiiiitiea nliiclj rmablc them to act upon the material c' 
the enrthcn-ntire septum. Lime and alumina were accordingly bIviji. 
found in solution after oamose, mid the aoirosioii of the septniD appcBreil 
to be a ucceasHry condition of the How. Septa of other materials, Gucb u 
pure carbonate of lime, gypsum, compressed charcoal, and tanned Mie- 
leather, although not deficient in porosity, gave no osmose, appaieitly 
because they are not acted npon chemieally by the saline BolutJang, Ca- 
pillarity alone was manifestly insulSiGient to produce the liquid movemeiib 
while the I'ii molrix appeared to bo chemical action. The electticol eudot- 
mose of Porcett, which has lately been defined with great clcoracn by 
Weidemann, was believed to indicate the poasessjon of a pecuhar chemi- 
cal constitution by water while liquid, or at least the capacity to w 
that constitution when water is polarized and acting chemically upon oUiCi 
aubstancea. 

A large bat variable immber of otoma of water are associated togelhet 
to form a licjuid molecule of water, of which an iudiriilual atom of oxjgea 
stands apart, forming a negalive or chlorous ladieal, while the whole 
remaining atoms together are constituted into a positive or basylons 
Cal ! which last will contain an nnbiilanced equivalent of hydrogen giving 
the molecule basicity, as in the great proportion of organic radicola. NWi 
it is this Toluminoos basylons radical which travels in the electrical deC(BB> 
position of pure water, and resolves itself into hydrogen gas and wa 
the negative pole, causing the acouranlation of water observed thswi 
while the oxygen alone proceeds in the opposite direction to the pontin 
pole. Attention was also called to the fact, that acids and alkalies, w 
in solution, are chemically combined vrith much water of hydration ; Eal> 
phuric acid, for instance, evolving heat when the fiftieth equivalent ol 
water ia added to it. In the combination of such bodies, the dispoial ot 
the water is generally overlooked. Osmose was considered as depending 
upon such secondary results oE combination ; that is, upon the large n 
her or Toluminoua proportions of the water molecules involved in ■ 
combinations. The porous septum' is the means of bringing out and : 
dering viaible, both in electrical aud ordinary oamose, this liquid raovemwit 
attending chemical combinations and decompositions. Although tha 
nature and modat opecanrft of the chemical action producing oi 
remain still very obscure, considerable light is thrown upon it ii 
application of septa of animal membrane. Ox bladder was found to 
acquire greatly increased activity, and also to act with much greater regoc 
larity, when first divested of its outer muscular coat. Cotton calico a] 
impregnated with liquid albumen, and afterwards exposed to heat so aa 
coagulate that substance, was suiKciently impervious, and formed an exc 
lent septum, reaembhng membrane in every respect. The osmometer 1 
of the usual bulb-form, but the membrane was supported by a platt 
perforated zinc, and the instrument provided with a tube of considerubta 
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diameter. The diameter of the tube being one-tenth of that of the mouth 
of the bulb or disk of membrane exposed to the fluids, a rise of liquid in 
the tube, amounting to 100 millimetres, indicated that as much water had 
permeated the membrane and entered the osmometer as would coyer the 
whole surface of the membrane to the depth of one milllim6tre, or one- 
twenty-llfth part of an inch. Such millimetre divisions of the tube 
become degrees of osmose, which are of the same value in all instruments. 
Osmose in membrane presented many points of similarity to that in 
earthen ware. The membrane is constantly undergoing decomposition, 
and its osmotic action is inexhaustible. Further, salts and other sub- 
stances capable of determining a large osmose are all chemically active 
substances, while the great mass of neutral monobasic salts of the metals, 
such as chloride of sodium, possess only a low degree of action, or are 
wholly inert. The active substances are also relatively most efficient in 
small proportions. When a solution of the proper kind is used, the 
osmose or passage of fluid proceeds with a velocity wholly imprecedented 
in such experiment The rise of liquid in the tube with a solution con- 
taining one-tenth per cent, of carbonate of potash in the osmometer was 
167 degrees or millimetres ; and with one per cent, of the same salt, 206 
degrees in five hours. With another membrane and stronger solution the 
rise was 863 millimetres, or upwards of 30 inches, in the same time ; and 
as much water therefore was impelled through the membrane as would 
cover its whole surface to a depth of 8.6 millimetres, or one- third of an 
inch. The chemical action must be different on the substance of the 
membrane at its inner and outer surfaces to induce osmose ; and according 
to the hypothetic view which accords best with the phenomenon, the 
action on the two sides is not unequal in degree only, but also different in 
kind. It appears as an alkaline action on the albuminous substance of 
the membrane at the inner surface, and as an acid action on the albumen 
-at the outer surface. The most general empirical conclusion that can be 
drawn is, that the water always accumulates on the alkaline or basic side 
of the membrane. Hence, with an alkaline salt, such as carbonate or 
phosphate of soda, in the osmometer and water outside, the flow is inwards ; 
but with an acid in the osmometer, on the contrary, the flow is outwards, 
or there is negative osmose, the liquid then falling in the tube. In the last 
case, the water outside is basic when compared with the acid within, and 
the flow is therefore still towards the base. The chloride of sodium, 
chloride of barium, chloride of magnesium, and similar neutral salts, are 
wholly indifferent, or appear only to act in a subordinate to some other 
active acid or basic substance, — which last may be present in the solution 
or membrane in the most minute quantity. Salts which admit of dividing 
into a basic subsalt and free acid exhibit an osmotic activity of the highest 
Older. Such are the acetate and various other salts of alumina, iron and 
chromium, the protochloride of iron, chloride of copper and tin, chloride 
of copper, nitrate of lead, &c. The acid travels outwards by diffusion, 
superinducing a basic condition of the inner surface of the membrane and 
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Bn acid condition of the outer saifaee, tlie favoraWo condition of i high 
poaitiVG oamoao. Tho bibnaic salts of pats^h and Eoda agnin, micli as the 
eulpluite and taitcate of potash, although strictly neutral in properties, 
li^n to CKhibit a positive oamoBe, in consequence, it may he pieeaiECd, 
of tbeir resolution into on acid superanlt and free alkaline! base. 

It may Hppcar to »ome that tlie chemical character wliich has been 
assigned to osmose takes Bway from the phyHiological interest of the snli- 
JGct in SQ far as the decomposition of the membrane ma.y appear ta be 
incompatible with vital conditions, nnd thol osmolic movements mart 
thCTefnrc be confined to dead mattcrj but such apiireheuBiona are, it ti 
believed, groundless, or at all events premature. All parts of living stroc- 
tuies ore alloned to be in a state of incessant change of decomposition Ind 
renewal. The decomposition oocuTring in a living raemhrane while efltW- 
ing osmotic propulsion may possibly, thwefote, be of a reparable kind. In 
other respects chemical osmose appears to be an agency particularly 
adapted lo take part in the animal economy. It is seen that osmose i) 
peculiarly exdted by dilute Eoliiie solutions, such as the animal jaief* 
reallj' are, and that the alkalina or acid property which these jaiMf 
always poasess is another most favorable condition for their aetian on 
membrane. The natural eiciiatiou of osmoae in the anbstfince of th» 
membranes or cell- walls dividing such solutions seems, therefore, almost 
inevitable. In osmose there is, further, a remarkably direct subslitnlion 
of one of the great forces of Nature by its equivalent in another force — the 
conversion, as it may be said, of chemical affinity into mechanical powCT, 
Now, what is more wanted in the theory of animal functions than a mc(ih> 
sniam for obtaining motive power from chemical decomposition as it occur* 
in the tiiauea > In minute microscopic cells, the osmotic movements, being 
entirely depeuJent upon extent of surface, may attain the highest con- 
ceivable velocity. May it not be hoped therefore to find, in the oamotie 
injection of fluids, the deficient link which certainly iutervenea bctwted 
muscular movement and chemical decoi 



CONCENTttATlOH OF ALCOHOL IN sQmMEBIKG'S E3CPEB; 



Prof. Graham, before the British Association, staled that, when an 
vessel is filled with a miature of eJoohol and water and exposed to th 
the alcoliol goes off first and leaves the water ; but if, as in Soramerin^ 
experiments, a bladder be Completely filled with dilute alcohol, the liqtti* 
will decrease in bulk, and the wato' pass through the membrane, leavii 
a much larger percentage of alcoliol in the bladder. Dry membrane do 
not exhibit thia phenomenon ; tor a jar, the mouth of which is coven 
with dry bladder, allows tlie alcohol to escape first. The author belienl 
that liquids dill'uGe mechanically, by a kind of repulsive force of the 
nature as that eshihited by gases. When common salt ia added to ' 
iu a jar, membrane tied over it, and immwied in a vessel containing; pul« 
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water, diffusion' takes place in quantity which has a relation to the per- 
centage of salt dissolved. Alcohol, however, exhibits an anomaly in this 
Tespect ; for the quantity of alcohol which diffused itself through the 
membrane, when 5 per cent, of alcohol was present in the liquid, was not 
increased when the percentage of alcohol was 10, 15, or 20. The phe- 
nomenon indicates a sifting or separating power to reside in membrane, 
and introduces a third clement, in addition to diffusion and osmose, into 
the discussion of the permeability of membranous septa. The author 
believed that Sommering's experiment was an instance of arrested diffusion 
where more than 5 per cent, of alcohol was present. The action has some 
resemblance to the separating and secreting power of cells in the living 
organism, and may prove of great physiological interest, particularly if the 
action should be found to extend to ^albumen and other organic substances. 
Prof. Faraday considered the latter part of the paper exceedingly 
important, and expressed a wish that Prof. Graham would give his reasons 
for believing that liquids diffused, owing to a repulsion between the liquid 
particles. Might not the attraction of the surrounding medium be wholly 
or partly the cause ? In answer to this. Prof. Graham stated that the phe- 
nomena characteristic of gaseous diffusion might be explained by an 
attractive as well as a repulsive force. In the diffusion of liquids, the 
Bame analogies were observed, as also the same intensity of action. From 
a bottle containing solution of alum the sulphate of potash goes off first, 
and sulphate of alumina remains. Again : sulphurous acid and chloride 
of sodium may be boiled together, and no hydrochloric acid is given off ; 
but mix them in the diffusion vial, and hydrochloric acid is given off, 
whilst sulphite of soda remains. Experiments on this subject are being 
accumulated by the author, and he sees every reason to consider that, since 
gaseous diffusion can be most clearly explained by the repulsive view, 
liquid diffusion, so analogous to it, should be likewise expressed. 

BESEARCHES ON CHEMICAL AFFINITY. 

Marguerite, of Paris, has been engaged in some new experiments touch- 
ing the chemical affinities, and he revives the oft- debated question, which 
consists in defining and explaining.the manner of grouping which the ele- 
ments of two salts, dissolved in the same liquid, will adopt. Every salt 
being formed of an acid element and a basic element, it may be asked 
whether, after the dissolution and the mixture of the elements, they retain 
their original association, or, if the mixture occasions a double dissolution, 
they are more or less completely exchanged. "When one of these possible 
combinations is insoluble^ Berthollet's law announces it will be formed, 
and experience shows it does form. If, for example, the experimenter dis- 
solves separately nitrate of lime and sulphate of potassa, the mixture of 
the two solutions will contain every thing that is necessary to form the 
nitrate of potassa and the sulphate of lime ; and as the latter is very lit- 
tle soluble, it will be precipitated in abandoning the other elements which, 
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in the liquid, nn^eaaarily constitute thenuelyes in the state of nitrntc 
tasaa. But when the two suits iirimjlively chosen do not bring 
mixture the elements of an insoluble compoaite, IlerthoUet'd law ce 
be applicable, and a great deal of uncertiintj ptevnilH about the 
of the resulting dissolution. It ia tiue, timt iu concentrating the Uquid, 
and crystalliEtng itg the least soluble of the four possible combinalioiu sp- 
pears ; but as, acting in this way, we return to BertlioUet'a law, vt CM 
deduce no conclusion relative to what remains in the liquid before &a 
crystallization. M. Marguerite holdj that in this case the four cmntnna- 
tiona consist, and he Iayi< down, parallel uHth Berthollet'a law, this prin- 
ciple ; When by the mixture of two Balls, which baye sotisfiwi the kw of 
insolubility, a salt may ha formed more soluble than the least soluble of 
them, the action of water detenninee its formation within certain liiniKi 
It is, consequently, the ailinity of the dissolvent, or the force of solulnlilT, 
which groups the elements, according to ita tendency to form a coni)niii- 
tion more soluble than the least aoJuble. 

ON THE EXTBACriON OP iWETjlLS BY MEANS OF THE BATTEKT. 

In the course of his rcsearchos on the electrolysis of metallic combiaa' 
tionB, I'rofessor Uunsen was led to determine the cuuiies which most 
influence the separation of the metal. These causes are two in ntuaheii 
the principal of which is owing to what he calls the density of the cunent; 
the other cause dwells in the greater or less concentration of the electroljte 
or liquid to he decomposed. The maximum of effect is obtained with tht 
, most dense fluid and the most concentrated solution. The word dauil), 
applied to a force, necesaarily escludes the idea of weight or Toiume, 
Professor Bunaen means, by thia word, the conoejitration to a single point 
of the electrical undulations, in a manner analogous to 
of luminous or cnlorific raya in the focus of a concave ni 

Let us take, fur example, a charcoal crucible, in communication with 
the positive pc^e of the battery, and place in it a small capsule of glued 
porcelain containing the liquid to be decomposed ; the space between tha 
crucible and the capsule is tilled with hydrocldoric acid, and the liquid tt 
the small capsule is put in communication with the battery by means of ft 
thin sheet or wire of platinum. Tlie current is then eslabUshed between 
a large snriace, the charcoal crucible, and a fine platinum wire, in which 
it is cnncentrated ; the efiecta are added in tliis direction, and the fluid 
becomes capable of overcoming affinities which have hitherto resisted 
powerful batteries. The apparatus described is placed in a porcelaik 
crucible, which is kept warm in a sand bath. Chromium and mangauiunlL 
are thus separated with the greater facility from their chlomrotted lolo- 
tions, provided that the negative pole is very small and the saline solution 
very concentrated i if not, we may, at will, obtain hydrogen, peroxide oc 
protoxide of chromium, or chrorooso- chromic oxide. When the galvsnie 
deposit is formed only of these oxides, it is sulhdent to add solid mono- 
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chloride of chromium to obtain metallic chromium. lu this state the 
chrome is chemically pure ; it presents the appearance of iron, but it is 
less alterable by humid air. Heated in the air, it is converted into sesqui- 
oxide. It resists nitric acid even when boiling. The density of galvanic 
chromium coincides with the density deduced from the atomic volumes, 
and does not differ much from the known density. These facts regard 
only the metal prepare^ with one of the modifications of chloride of 
chromium ; they leave completely undecided the question as to whether 
the chromium of the green chloride is identical with that of the blue. 
Professor Bunsen intends to study this point. On diminishing the current, 
the metal ceases to be deposited, and in its place appears a black powder, 
not crystalline, anhydrous, formed of protoxide and sesquioxide of chro- 
mium. Professor Bunsen obtained sheets of chromium of more than 
60 square millimetres* surface ; these sheets were friable, and presented a 
perfect polish on the side which had been in contact with the platinum. 
Manganium was obtained in the same manner. The learned chemist of 
Heidelberg thus prepared very friable plates of more than a 100 square 
millimetres' surface ; these plates were oxidized in humid air almost as, 
readily as potassium. 

To reduce barium and calcium, a greater density of current is required. 
These metals are taken in the state of chloride, reduced to concentrated 
solution, and acidulated with hydrochloric acid. The boiling liquid is 
poured into the polished porcelain capsule, and an amalgameter platinum 
wire, communicating with the battery, is introduced. Calcium is deposited 
on the platinum wire as a gray layer, which is easily detached, and contains 
a little mercury. In presence of water or humid air, this amalgam of 
calcium oxidizes rapidly with disengagement of hydrogen ; it bums with 
brilliancy when heated. 

The precipitation of the calcium is effected only with difficulty ; in 
consequence of its oxidizability, this metal is converted into lime, which 
covers the electrode, and intercepts the current. To obtain an appreciable 
quantity of this product, we can do nothing better than frequently remove 
the quite dry gray layer, and amalgamate again tlie platinum wire before 
returning it into the chloride. 

Barium is more easily extrasted; chloride of bariutn, in powder, is 
reduced into a paste by means of water acidulated with hydrochloric acid; 
it is heated to 212° in a water bath, and the current is established. The 
amalgam of barium which is thus produced is solid, of a silvery white, 
and very crystalline. Exposed to humid air, it becomes heated, and is 
converted into hydrate of baryta. Placed in a charcoal boat, and heated 
in a current of hydrogen, it abandons the mercury, and the residue is 
composed of porous barium, presenting here and there brilliant metallic 
liarticles. — Poygendorjfs Annalen. 



232 ANNUAL OP SCIENTIFIC DISCOVERY. 



ON TWO PROCESSES FOR THE PREPARATION OF ALUMINUM AND 
A NEW FORM OF SILICIUM, BY M. DEVILLE. 

Aluminum, says M. Deville, in a recent report to the French Academy, 
of which the most common clays contain about 25 per cent, of their 
weight, is eminently suited to become a commonly used metal. I have 
not hitherto published the methods which I have used to produce it, for 
they required to be confirmed by additional experiments. I will now, 
however, state, that all I announced at first has been confirmed suice I 
have been able to procure larger quantities of aluminum. Tlie medals 
which I have had struck, and the plates which I now present to the Acad- 
emy, have suffered no alteration from the air ; some small ingots have been 
constantly handled for months without losing their brilliancy. In fact, 
this substance is so completely inoxidizable that it resists the action of the 
air in a muffle heated to the temperature at which gold is assayed ; lead 
burns and litharge melts at a heat which takes no effect upon aluminum. 
If this metal were alloyed by lead, it evidently might be cupelled. 

Aluminum conducts electricity eight times better than iron ; conse- 
quently as well as, if not better than, silver. The place which should 
be given to aluminum among metals, according to the j^rinciple of M. 
Thenard's classification, should remove it from magnesium, zinc and man- 
ganese, where it now is.* It must form the type of a very natural group, 
composed besides itself of chromium, iron, nickel and cobalt. They have 
one character in common, to which I attach the greatest importance in a 
theoretical point of view — they are unattackable by weak or concentrated 
nitric acid, in the presence of which they become passive. This passive- 
ness, very powerful in aluminum and chromium, whose protoxides (if 
aluminum possesses any) have an ephemeral existence, is only mani- 
fested by iron when in concentrated nitric acid, in which the production 
of protoxide is impossible. It is only seen very weakly in nickel and 
cobalt, whose sesquioxides are unstable and difficult of combination. The 
two metals lead to manganese. 

Aluminum, like iron, cannot be alloyed with mercury, and scarcely 
takes the least trace of lead. It gives, with copper light, very hard and very 
white alloys, even where there is 25 per cent, of copper in the mixture. 
It is characterized by forming with charcoal, and especially with silicium, 
a gray, granular and bHltle casting, crystallizable with the greatest facility. 
"When broken it forms angles, which appear to be right angles. When 
this mixture is attacked by hydrochloric acid, the odor of the hydrogen 
indicates the presence of charcoal. But what it especially contains is si- 
licium, which separates from it in a pure state when we prolong the action 

♦zinc should bo placed with majyncsium. In the first place, zinc decomposes water at 
212 deg. F. ; then, contrary to the general opinion, pure oxide of zinc is irreducible by 
hydrogen, in the midst of which it volatilizes, forming artificial cadmia, an asscmbUge 
of crystals hj which may ho perceived tlie rliombohcdral form of oxide of zinc. 
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trated, boiling hydrochloric acid. It appears to me evident that 
zists in aluminum castings in the same state as carbon in gray 
a state as yet but little understood, but which my researches in 
I will enable me, I hope, to elucidate in some degree. 
Licium is in brilliant metallic plates, similar to platinum, and 
is form it differs considerably from the silicium of Berzelius. 
I do not think that this silicium is the real metal ; on the con- 
link that this new form of silicium is to ordinary silicium what 
s to charcoal. This body possesses, with a more complete unal- 
. all the chemical properties which Berzelius attributes to the residue 
>mplete combustion of ordinary silicium. Thus, to give an idea of 
'erence to the action of the most powerful re-agents, I will men- 
the new silicium has been heated to whiteness, without changing 
;, in a current of pure oxygen ; that it resisted the action of 
ric acid, and only dissolved in a sort of aqua regia, formed of 
rio acid and nitric acid. Potassa fusa transformed it into silicia, 
>peration took a very long time. It conducts electricity like 

iminum castings from which I extracted the silicium contained 
I 10 per cent. It appears that, for the preparation of this casting, 
m must be in a nascent state at the moment of combination ; for 
1, melted in an earthern crucible, attacks the sides, frees the sili- 
; does not unite with it : * the metal preserves all its malleability, 
xx)late-colored powder is found in the crucible, which is nearly 
nrith the silicium of Berzelius. We shall see, farther on, that 
ig is the first product which results from the action of the bat- 
hloride of aluminum and chloride of silicium, which always 
ther in the impure matters wliich are subjected to decomposition. 
Dnly give in this communication two methods of operating ; the 
ti I know well, and have often employed. 

ocess with Sodium, — Take a large glass tube of three or four cen- 
n diameter, introduce into it 200 or 300 grms. of chloride of alu- 
rhich are well isolated between two plugs of asbestos. By one 
of the tube, dry, pure hydrogen is introduced. Heat the chlo- 
iiminum in tliis current of gas with charcoal, so as to drive out 
)chloric acid, chloride of silicium and chloride of sulphur, with 
8 always impregnated. Then introduce into the tube some boats 
18 possible, containing each a few grms. of sodium crushed 
wo sheets of very dry blotting paper. The tube being full of 
, the sodium is melted and the chloride of aluminum is heated ; 
nd decomposes with an incandescence wliich can be moderated, 
prevented, if desired. The operation is terminated when all the 
IS disappeared, and the chloride of sodium formed has absorbed 
chloride of aluminum to be saturated with it. The aluminum 

repare infuelblo and anattackablc crucibles with calcined alumina, rendered 
tcana of gcialiuoos alumina. 
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is then in a double chloride of aluminum and sodium, a very fusible and 
volatile compound. The boats are removed from the glass tube, introduced 
into a large tube of porcelain fitted to an adapter, and traversed by a cur- 
rent of hydrogen, quite dry and free from air. It is heated to bright red- 
ness : the chloride of aluminum and sodium distils without dccompod- 
tion : it is collected in the adapter, and after the operation all the aluminum 
will be found in each boat collected in one, or at most two large globules. 
They are washed in water, which again removes a little of a salt with au 
acid reaction and brown silicium. To form one button of all these globules, 
after having cleaned and dried them, they are introduced into a porcelain 
capsule, into which is put a little of the product distilled in the previous 
operation ; viz., some of the double chloride of aluminum and sodium. 
The C£q)sule being heated in a muffle to a temperature approaching the 
point at which silver fuses, all these globules will be seen to reunite into 
one button, which is allowed to cool, and washed. The melted metal must • 
remain in a covered porcelain crucible until the vapors of chloride of alu- 
minum and sodium, with which the metal is always impregnated, haye 
entirely disappeared. The metallic button is found enveloped with a thin 
pellicle of alumina, proceeding from the partial decomposition of tlie 
small quantity of distillate. It will be understood that sodium may be 
replaced by its vapor, which is produced easily, and the aluminum -will 
be obtained economically even by. employing an alkaline reducing agent 

2d. By the Battery. — It appeared to me impossible to obtain aluminum 
by the battery in aqueous liquids. I should believe this to be an absolute 
impossibility if the brilliant experiments of M. Bunsen on the production 
of barium did not shake my conviction. Still, I may say that all processes 
of this species which have recently been published for the preparation of 
aluminum have failed to give me good results. 

It is by means of the double chloride of aluminum and sodium, (Al' 
CF Na CI,)* of which I have already spoken, that this decomposition i« 
affected. The bath of aluminum is prepared with two parts, by weight 
of chloride of aluminum, with the addition of one part of dry and pul- 
verized common salt. The whole is mixed in a porcelain capsule heated to 
about 392° F. The combination is effected with disengagement of heat, 
and a liquid is obtained which is very fluid at 392° F., and fixes at that 
temperature. It is introduced into a tube of polished porcelain, wliich is to 
be kept at a temperature of about 392° F. The negative electrode is a plate 
of platinum, on which the aluminum mixed with common sqlt is deposited, 
under the form of a grayish crust. The positive electrode is formed by a 
perfectly dry, porous vessel, containing melted chloride of aluminum and 
sodium, into which is pliiced a cylinder of charcoal,t which conducts elec- 

♦Thls Intercstlnjr substance, which represents splnol ruby with a base of soda, in which 
chlorine replaces the oxvgen, is the type of a preat number of analoiroua bodies whI-.-h I 
am now studylnp, for the purpose of comparing th^m with tlic mineral oxides, from 
which they only differ In chlorine beinp substituted for oxypen. 

t The densest charcoal is rapidly dissolved in the bath, and becomes pulvcruleot ; hence 
the necessity for the porous vessel. 
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tricity into it. The chlorine is thus removed with a little chloride of 
•luminnm, proceeding from the decomposition of the double salt. This 
chloride would Yolatilize, and be entirely lost, if some common salt were 
not in the porous vessel. The double chloride becomes fixed, and the 
. vapors cease. A small number of elements (two ore all that are absolutely 
necessary) will suffice for the decomposition of the double chloride, which 
presents but little resistance to electricity. 

The platinum plate is removed when it is sufficiently charged with the 
metallic deposit. It is suffered to cool, the saline mass is rapidly broken 
ofl^ and the plate replaced in the current. The crude matter removed from 
the electrode is melted in a porcelain crucible enclosed in an earthen cruci- 
ble. After cooling, it is treated with water, which dissolves a great portion 
of the common salt, and a gray metallic powder is obtauied, which is 
formed into a button by several successive fusions, using as a flux the 
- double chloride of aluminum and sodium. 

The first portions of metal obtained by this process are almost always 
brittle ; it is of aluminum castings that I now speak. However, we can 
obtain quite as beautiful a metal with the battery as with sodium, but 
Aust employ a purer chloride of aluminum. And in fact, in this last pro- 
eess, we remove by means of the hydrogen the silicium, sulphur, and even 
tiie iron, which passes into the state of fixed protochloride at the tempera- 
ture at which the operation is performed ; whereas all the impurities re- 
main in the liquid which is decomposed by the battery, and are removed 
with the first portions of the metal which are reduced. — Comptes Hejidus 
Ko, 7, 1854. 

ON THE METAL GLUCINUM. 

While Deville has been occupying himself with aluminum, his as- 
Bistaiit, M. Debray, has been studying glucinum, which metal (as well as 
aluminum) M. "Wcihler was the first to obtain separate, although in an 
impure state, if we may judge from the properties of the metal mentioned 
by M. Debray. According to this chemist, glucinum is lighter than alu- 
minum ; its specific gravity is 2.1. It looks like zinc, but is less fusible, 
non- volatile, unalterable at the ordinary temperature, and oxidizes on the 
surface at the blow-pipe temperature without affording the phenomena of 
ignition produced under the same circumstances by zinc and iron. Con- 
centrated nitric acid attacks it only when hot, and diluted acid under no 
drcumstances. Chlorohydric and sulphuric acids, even when diluted, dis- 
folve it, disengaging hydrogen. Potassa dissolves it, even cold ; ammo- 
nia is without action. 

DEPOSITION OF ALUMINUM AND SILICIUM, 

Mr. Gore, of Birmingham, has succeeded in depositing aluminum and 
ulicium upon copper by the electrotype process. To obtain the former. 
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)ieboil3aii excess of tirj' hydrous alumina in hydrochloric acid tot OM 
hour ; then, pouring oS the clear liiutd, adds one-aixth ill Tolam* ol 
water. In tliia miiture was set an earthen porous vessel, conlBiniii| 
lulphuric acid, diluted with twelve parts of water, and irith a piece di 
amalgamated line plate-bi it. In the chloride of aluminum aolntion nis 
immeraed a plate of capper, of the same amount of immersed metallic «tic- 
,t of the aino, and conneoled with the zinc by a copper wire, 
The whole was then net aside for Home hours, and, when examined, Ita 
coppec was found conted with a lead-rolored deposit of alominum, i 
when burnished, poaaessod the same degree of whiteness as plalinun 
did not readily tamish, either by immersion in cold water or by the 
of the atmosphere, but was acted on by sulphuric and nitric acids, whetli« 
concentrated or dilute. If tlie apparatus is kept quite wann, and a coppM 
plute much smaller than tlie zinc plata is employed, the depoait appears : 
a very short time-— sometimes in half a minute ; if tbe chloride solutiDn if 
not diluted with water, the deposit is equally, if not more, rapid. 

The author has also succeeded in obtaining a quick deposit of alumiuna, 
in a less pure state, by dissolving common pipe-clay in boiling hydro- 
chloric acid, and using the clear liquor undiluted in place of the abcve- 
mentioned chloride. Similar deposits were obtained from a strong aijueoin 
solution of acetate of alumina, and from common alum, but mora slowlf. 
With each of the solutions luimed, the deposit was hastened by puHing 
from one to three small Smee's batleri 

To obtain the deposit of silicium, monosUioalc of potash (prepared bf 
melting together one pact ailica with two and one- fourth parts earboDoWot 
potash) was dissolved iu water, in the proportion of forty groins 
ounce measure, proceeding as witli aluminum, the process buing hastened 
by interposing a Sroee'a battery in the circuit. With a very slow aid 
feeble action of the battery, the color of the deposited metal closely 
bled that of silver. 

ON THE FORMATION I 



The property of phosphorus, of precipitating certain melalfl from their 
aolntion, has long been known ; and gold is among tlienumbvr. M. Level 
has used this process in fqrming gold vessels, so useful in chcmiol, 
research. He takes the perchlocid^of gold, and places in it, at tha ordia 
nary temperature, eome phosphorus, moulded of a form conveoiect 
B9 a nucleus for tlie vessel of gold. To give the phosphorus the 
ehnpe, it is melted in a water-bath near 60^' C. in temperature, nitluD . 
vessel of glass having the form, required. After cooling it, tliophosphtaM 
is taken out solid from its envelope, breaking it if it be necessary. "Oli 
precipitation of tlie gold or the constructian of the vessel is then b^unj 
bnd it finally Temains only to rcmoTe tlie phMphurua by temeldng it aiU 
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WStthing, by the aid of boiling nitric acid, imtil the last traces are remoyed. 
^SUUman'a Journal, 

ON THE ARTIFICIAL PRODUCTION OF THE DIAMOND. 

r 

Baring the year 1853, M. Despr6tz announced to the French Academy 
that he had succeeded, by long- continued voltaic action, in depositing crys- 
tallized carbon, having all the properties of the diamond.* These conclu- 
sions, 80 extraordinary, have induced Despr6tz to review the whole subject, 
ia a communication recently presented to the Prench Academy. The 
fiKte seem indisputably to be, that carbon was deposited at one of the 
terminal poles of the battery, in a crystallized form — that of the truncated 
Qdohedra; also in amorphous grains, and iu transparent plates. It must be 
bofne in mind, that although the quantity of carbon so deposited was 
ittfficient for testing- and experiment, yet the crystals were microscopic, the 
entire mass having the form of a powder. The charcoal operated upon by 
tiie battery w&s i»:epared from crystallized sugar candy, and was free from 
etery trace' of mineral substance.. The products of the deposition M. 
Tk/sgckiz submitted to Gauden, famous for his experience in the cutting 
•nd polishing of gems. Gauden, after trying the powder in every possible 
manner, gave it as his unhesitating conclusion, that no other powder than 
that of the diamond could have cut and polished diamonds and rubies as 
that did, « and appears to confirm, in the clearest manner, the existence on 
the terminal battery wires of true implanted diamonds." 

The result, therefore, of De8pr6tz*s experiments may be summed up in 
bis own words as follows : — 

" Have I obtained crystals of carbon which can be isolated and weighed, 
ind of which the index of refraction and the angles of polarization may 
be determined ? Certainly not. But I have simply produced, by the arc 
of induction, and by weak galvanic currents, carbon crystallized in black 
odohedray in colorless transltccent octohedra, in colorless and translucent 
plates, the whole of which had the hardness of the powder of the diamond, 
and which disappeared in combustion without leaving any perceptible 
residue,** 

INFLUENCE OF BISMUTH ON THE DUCTILITY OF COPPER. 

There has recently been exported from Australia a black copper in in- 
gots, possessing some peculiar properties. Although of a high percentage, 
the color is bronze ; it is but little ductile ; the fracture is loose and crys- 
talline, which may be removed by refining in the ordinary methods. 

H. Levol, Assayer of the Mint at Paris, has analyzed this copper before 
and after refining, with the following results : — 

* See Annaal ScieDtiflc Discovery, 1854, page 241. 
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The leafl, with a trace of arsenic, proceeded from the process of reflninil 
and it is found, by experiment, that the Braall proportioiia of anUn 
arsenic, gold, silver and lend, do not explain the want of dnctility uf l!li 
copper. The bismuth, then, only one-third ot which hud resisted oiiil- 
tion, is the sole causa of the loss of ductility. M. Levol has prored dM 
correctness of this conclusion by preparing different alloys. It ia rec 
able that bismuth, which has so many points of r»«mb1atice to lead, abmH 
be 90 dilfercnt in the aboTe respect. It is important to examine Tor liii- 
routh the coppers of coroicerce, in order to search out the cause of ft» 
peculiar mechanical and chemical qualities often found oven in copper rf 
excellent appearance. 

BESEARCHES ON FLITORINE. 

The following paper on fluorine has been read before the Frenoli 
Academy by M. Freiny : — 

Some yeara since M. Louyet announced to the Academy serwl 
important facts respecting fluorine, hydro-fluoric acid, and the fluorid* 
Aeoordiiig to M. Louyet, fluoride of mercury, heated in tubes of floorids 
of calcium, wa9 decomposed hy dry chlorine, and gave fluorine ; anhydroiB 
hydro-fluoric acid prepared hy the method mentioned by a. Louyet i£d 
not attack glass ; and, moreover, the equivalent of fluorine delenniiiBd by 
Ber/eliua should be replaced by a new number. 

Not having considered the eiperiments of Louyet altogether aatislacloryt 
I determined, Bays M. Fremy, to submit the wliole to a careful c 
nation. Following, in my experiments, Buoh men as Gay-Lussan 
Tfaenard, Berzelius, and Davy. I could not anticipate that any foctuiutt 
BCientiflc accident might lead me to the immediate discovery of fluorine; 
but I knew that b general sturiy of the fluorides would, under any 
circumstances, he very interesting to scientific men : it would complete th^s 
history of a series of compounds, hitlierto but little known, and whid%, 
notwithstanding, play an important part in geological phenomeiui; 
might indicate the direction which should be followed to attain t) 
discovery of fluorine. This hope has sustained me through the lengthy 
work whose principal results I am about to describe. 



CHEMICAI. SCIENCE. 239 

The first part of my memoir relates to the preparation of pure anhydrous 
hydrofluoric acid. I prepare this acid by a new method, by submitting 
to distillation, in a platinum still, hydrofluate of fluoride of potassium. 

Anhydrous hydrofluoric acid, when thus obtained, is gaseous at the 
ordinary temperature, but may be condensed by a mixture of ice and salt. 
It has then the* appearance of a very fluid liquid, Tolatilizing when 
removed from the refrigerating mixture, acting very powerfully on water, 
diffusing in the air wliite fumes, whose intensity may be compared to 
those of fluoride of boron. Contrary to M. Louyet's assertion, anhydrous 
hydrofluoric acid attacks glass rai^idly. 

I have likewise obtained anhydrous hydrofluoric acid by decomposing 
in a platinum tube, by means of dry hydrogen, fluoride of lead, which I 
bad placed in a charcoal boat, so as to avoid the action on the platinum of 
the reduced lead. 

To avoid all the errors made by my predecessors in the study of impure 
fluorides, and in endeavors to isolate fluorine, I have always used, in my 
investigations, an acid obtained from an absolutely pure, crystallized 
hydrofluate of fluoride of potassium. I have thus obtained sometimes 
• new fluorides, sometimes fluorides whose characters had been given by 
Berzelius. 

Thus my memoir contains a complete study of the fluorides of zinc, 
iron, and lead, which I obtained in a crystallized state. I have produced 
protofluoride of tin in very clear and voluminous prisms. I have likewise 
obtained bifluoride of mercury in well- defined crystals. 

Fluoride of silver, which was considered uncrystallizable, may, on the 
contrary, be deposited from a concentrated solution in crystals, whose form 
presents the greatest regularity. 

I shall now give some of the consequences resulting from this general 
•tady of the fluorides. 

All the fluorides which I have analyzed have been obtained directly by 
imiting the pure acid with tlie anhydrous or hydrated metallic oxides. 

Hydrofluoric acid does not react on all the oxides which are attacked by 
hydrochloric acid. Thus, I found it impossible to combine hydrofluoric 
add with auric acid and peroxide of platinum ; finding that in this case 
hydrofluoric acid behaved like an oxyacid, I endeavored to ascertain 
whether hydrofluoric acid, which had been long csllcd Jittoric (tcidf did not 
in reality contain oxygen. These experiments, which presented almost 
insurmountable difiiculties, arc described in my memoir. I shall here 
only mention that they confirmed the constitution of hydrofluoric acid 
admitted by all chemists, and that they give, in my opinion, the character 
of a rigorous demonstration to it, which has hitherto been wanting. The 
result of my researches is, that the fluorides should be divided into three 
classes, and each of these classes forms a collection of important general 
properties. 

The first class comprehends the acid fluorides or hydrofluates of fluo- 
rides ; these compounds are very easily formed, heat decomiKyses them, and 
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■when they ore enhydroua they give neutral fluorides end purebydrofluorit 
acid; in many experiments they may repluee liydtuftuoric acid. I b>T« 
employed the salt of polawa I'nr the production, of a new tafpiaic « 
pound, irhich is somewhat interesting ; I apenk of the hydrofluoric ct 
from common alcohol. I prepare this ether by submitting to distillation, 
in a platium uppaintus, a mixture of aulphovinate and liydrofluntc of flu- 
oride of potsseium. I thus obtained gaseous hydrofluoric etlier, wbidi, in 
iCa general properties, resembles the eorrespondiiig compound of vcod- 
Bpirit, diacavered. as la well knoirn, by MM. Duraa« and Feligot. 

The second class is composed of neutral and hydrated fluorides : then 
bodies are eharacteriied by the ease with which they are dccoioposei' 
oxides and hydrofluoric add, when we endeBVorlo remove Ibe water Khidi 
enters into their composition ; they behave eKacllj like real hydrofluiOei. 
Tims, crystallized duoride of silver, which belongs to the cla» of hjdiWtd 
fluoride!!, disengages hydroHuoric ndd, and produces oxide of silver wben 
dried even I'li aictio; when hydrated fluoride of silver is heated, it disi 
gages hydrofluoric aeid and oxygen, and leaves a ri^idue of very pi 
silver; in tliis case, then, it acts like a hjdrofluate of oxide of silwr. 
Pluoride of mercury, nhioh is likewise hydrated, is dKomposed by heiC 
in the same manner as the preceding salt, ditengsging hydicfluoiic sdel, 
mercury and oxygon. 

The third class comprehends the nnhydrous fluorides. Tliese sslls tn 
undccoioposable by heat, and may be, according to the nature of the metsl 
which they contain, decomposed by oxygen, hydrogen, chlorine, iulphunt 
of carbon, and ^team. 

I confess thBt I attach great importance to this division of the fluorijei 
into three classes ; it is becau'c they were not aware of it, that the ob*^ 
vers who bare preceded me have often oommilted serious mistakes in tie 
study of the fluorides. Thus M. Louyet thought that he could iaolnn 
fluorine by decomposing fluoride of mercury by chlorine with heat; u 
fluoride of mercury belongs to the second class, and is hydrated, it behaiM 
in idl its reactions like a liydrofluate. Tlie gas of M. Louyet was c 
quently a simple mixture of oxygen and hydrofluoric acid. 

After having studied and clossitied the principal fluorides, my atteotios 
naturally turned to those which, from their nature, might lead to the pi^ 
araliou of fluorine. 

I first carefully studied the fluorides formed by the difHcult oiidiuhlt 
metals, hoping that by the action of heat, or some other agent, they B ' 
disengage fluorine. My researches iu this direction have not given taf- 
BsCisfactory result. 

In fact, I found, to my great surprise, that hydrofluoric odd would a 
combine either with the oxides of gold or of platinum, 

Fluoride of silver, when hydrated, behaves like a hydrofluate, and, wi 
heat, only disengages oxygen and bydtoflaoric acid; when anhydrous, if 
is undecompoaahle. 
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Fluoride of mercury does not exist in the anhydrous state ; and when 
hydrated, it produces, by the action of heat, oxygen and acid yapors. 

We must therefore abandon the attempt to obtain fluorine from these 
fluorides. I was then led by a series of experiments, wliich it is impossi- 
ble to describe in this abstract, but which are all given in the m^oir, to 
subject the anhydrous fluorides to powerful decomposing agents. 

Guided by some experiments which I am at this time making with M. 
Ed. Becquerel, in which chloride of calcium, in fusion, is very rapidly de- 
eomposed by the battery, I flrst subjected the fused anhydrous fluorides, 
such as those of potassium, lead, and calcium, to an electric current. The 
decomposition was easily effected ; I saw a gas disengaged at the positive 
pole, which powerfully attacked platinum. But the many difliculties sur- 
xounding this experiment have hitherto prevented me from collecting the 
pM thus disengaged, so as to be able to study it properly. 

Sulphur acts under the influence of heat on a certain number of anhy- 
dzotts fluorides, replacing the fluorine ; but combinations of fluorine and 
snlf^ur are then formed, which will be studied in another work. 

The action of chlorine on the anhydrous fluorides, especially on fluoride 
tf calcium, gave me important results. All my experiments were made 
iu platinum tubes, which were not attacked at a red heat by chlorine. The 
gas was dried vith the greatest care by several tubes of anhydrous phos- 
phoric acid, so as to avoid the rapid action of steam on the fluorides. I 
found that at a white heat dry chlorine very slowly decomposes fluoride 
tf calcium, and disengages a gas which powerfully attacks glass, and which 
qypeared to be fluorine. Oxygen, passing at a white heat over fluoride of 
ealdum, decomposes it more quickly than chlorine, and produces, as in 
the preceding experiment, a gas which attacks glass. 

Such is a summary of my experiments on the fluorides ; but I shall not 
wmrider my task complete until I have really isolated a body of which I 
htTe hitherto merely caught a glimpse. 

EXPERIMENTS ON COPPER AND COPPER SHEATHING. 

For the purpose of experiment, M. Bobierre has made with metals, either 
pttie or impure, ingots of bronze of a cylindrical form by castings in sand, 
having a height of forty centimeters and weighing twenty-five kilo- 
gnnunea. Portions for analysis were taken from different parts of the 
iagots, both from the surface and interior. The central parts in all cases 
contained less tin than the surface. For example, in the alloy of ninety- 
seven oopper and three of tin, the richness in tin for the tin parts had the 
ntio of 1 to 3.07. On adding to the alloy one per cent, of zinc, the homo- 
geneity was much increased, the ratio becoming 1 to 1.45. 

Under Louis XIY., the cannon were of a better quality than those of 
^ present time ; zinc was mixed with the metal in the condition of brass. 
The trials made in our time have failed, because the zinc was introduced 
• 11 
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directly into the alloy while in fusion, in which ease the ziucia binned dt, 
and fonaa no combinatiau with the (used mUal. 

The following are eonclusions arrived at by M. Bobieire, as Iharesallof 
his experiments, respecting tbe durability of coppci- sheathing : — 

1. When unalloyed copper is employed, the presence of arBcnie tppcMi 
to hasten its destruction. 

2. All bronzes whicb appear to have stood well contained from ti'ttt 
and one-half to Rve and one-half per cent, of tin, that quantity briii| 
necenaary to forai a homogeneous alloy. When the i>crccnlBge of tin ii 
only 2.6 to 3.fi, which ia very frequently the case, no dethiite alloy is pm- 
duced, and the mass is of unequal ccmposition, and, being unequally icud 
upon, ia soon destroyed. 

3. When impure copper ia employed, the alloy is never homogCTftnn 
and is unequally acted upon in consequence. We thua sec thai the m 
frequent destruction of the sheatliiiig of copper-bottomed vesieb adia 
&om the tendency to use inferior brittle copper, and, by diminishing Ibt 
proportion of tin, to economize the difference between the price of Unl 
metal and copper, at the name time that the cost of rolling ia also Ise^ is 
ooQsequence of the greater softness of the poor alloy. 

Bobierre thinks that the addition of a very gmall portion of line lOf 
much improves the bronze, by producing a more perfett rtRd unitorm dis- 
tribution of the positive metals, and conseiiuenlly a much more definln 
alloy. — ComplBi Rendui. 



The foUowing paper has been read at the Roytdlostitutian, Loiidcii|1>T 
Dr. E. Fraukhind :— 

There are two piini^pal sources of artificial light, viz., electiioit; UH 
the chemical force ; the latter, however, has been, and still is, the «'" 
practical source of artilicial light. Although light can he thus obtained tf* 
the chemical action of substances belonging to all three Jdngdoma, jll 
closer observations demonstrate that the iUuminating effect from manA 
and mineral bodies is primarOy derived from the vegctttblB IdngdrDnl 
every plant being aik apparatus for the absorption and concentiatian of 
light and heat trooi the solar rays, and for the retention of thow fi 
(luring its passage through the subsequent stages in the formation of ngs- 
table fuel. Until the commencement of the preaent e«ntury, artificial 
light was derived almost exclusively irom the animal kingdom ; but tbt 
great economy attending its immediate production from our vast St 
vegetable fuel is becoming more and more apparent, and in fact is » 
genendly admitted us to render more than a. mere allusiou to i^ and ■ 
glance at the foUowiiig table, utuiccessary. 
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\Ue showing the comparative cost of light from various sources, each equal 
sperm candles burning 120 grains per hour each, for 10 hours : — 

s* d» 

Wax, 7 2i 

Spermaceti, • 6 8 

Tallow, 2 8 

Sperm oil, (Careers lamp,) . . • • 1 10 

London gases, 4^ 

Manchester gas 3 

Another London gas, 2^ 

e will, therefore, confine our attention principally to the light pro- 
i from Tegetable fuel, in considering the economical and sanatory 
ngs of artificial light. The production of artificial light depends 
, the fact that at certain high temperatures all matter becomes lumi- 
. The higher the temperature, the greater the intensity of the light 
fid. The heat required to render matter luminous in its three stages 
gregation differs greatly. Thus solids are sometimes luminous at 
Mxatively low temperatures, as phosphorus and phosphoric acids. (A 
! flame produced by the fusion of these substances was exhibited, 
lie temperature shown to be quite inadequate to the ignition, or even 
hing, of the finest cambric or gun-cotton.) Usually, however, solids 
ire a temperature of 600° or 700° F. to render them luminous in the 
, and must be heated to 1000° P. before their luminosity becomes 
le in daylight. Liquids require about the same temperature. But 
Oder gases luminous, they must be exposed to^an immensely higher 
crature ; even the intense heat generated by the oxyhydrogen blow- 
scarcely suffices to render the aqueous vapor produced visibly lumi- 
; although solids, such as lime, emit light of the most dazzling splendor 
1 they are heated in this flame. Hence, those gases and vapors can 
illuminate which produce or deposit solid or liquid matter during 
oombustion. This dependence of light upon the production of solid 
ar is strikingly seen in the case of phosphorus, which, when burned in 
ine, produces a light scarcely visible, but, when consumed in air or 
jen, emits light of intense brilliancy ; in the former case the vapor of 
ide of phosphorus is produced, in the latter solid phosphoric acid. 
ral gases and vapors possess this property of depositing solid matter 
ig oombustion, but a few of the combinations of carbon and hydrogen 
he only ones capable of practical application ; these latter compounds 
re during combustion only the same products as those generated in 
B^iratory process of animals, viz., carbonic acid and water. The solid 
des of carbon which they deposit in the interior of the flame, and 
li are the source of light, are entirely consumed on arriving at its 
r boundary ; their use as sources of artificial light under proper rcgu- 
Df is, therefore, quite compatible with the most stringent sanatory 



I 
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rules. In the usual process of g^a manufactute there are genented, b 
adcUdon to Ihese iUumimiting hjdro-caibonB, ten other classes of gi 
constituents, impurities and diluenta. With the exception of biaulphnrel 
of carbon and some organio compnunds contaiuing sulphur, all the itnpa- 
Titie3 are removed in the usual process of puriSeation, which have mnf 
been brought to great perfection ; but the presence of these sulphur 
pounds in coal gas is Tery objectionable, and constitutes the chief IwniK 
lo the univeraal employment of gos in dwelling-houses. Tlie atlentio 
the manuftcturer ought, therefore, now to be earneatly directed K 
discovery of means for preventing the formalirtn of these compnundi, u 
it will probably be found impossible to remove them from the gna yil 
once tbej have l)een formed. In nddiliou to traces of these sulphur m 
pounds, purified coal gas contains only the following ingredients ; — 

|>5 fOlefiantgas C, H, 

1 1 J Propylene > C, fl, 

1 1 I Butjlene ? C, H, 

€ G [.Other hydrocarbons, . . . unknown, 
a [Light carburetted hydrogen, . C II, 

J s Hydrogen, H 

'iS, [ Carbouie oride, ....CO 

The light emitted during the combuation of coal gas is due entiHUj to 
the first or illuminating claaa of constituents, which yield an nmou 
light proportional to the quantity of carbon contained in a given volninei 
thus, propylene and butylene yield respectivety SO and 100 per centow ' 
light than oleSant gas, because they contain respectively GO and 100 p* 
cent, more carbon in a given volume. It would not be dcairnble to enrjlBJ 
a gaa containing only luminiferous ingredientN, even if it were possible to 
manufacture such ji gm, because it is exceedingly difficult to conMiat 
these constituents without the production of smoke attendant on impciftci 
combustiDn. A diluting material is therefore necessary to give the fU 
a sufficient volume, so as to separate the particles of carbon farther umv 
and thua diminish the risk of their imperfeet combustion. All iht tl 
diluenta above mentioned perform this office equally well ; but if we Ml 
their behavior during combustion, we shall find that in a aanatorj' point of 
view hydrogen ia greatly lo be preferred. The two objections moi 
qnjently urged against the use of gas in apartments are, firsti the heit 
which it communicates to the atmosphere! and, second, the deterioratioii 
of the air by the production of carhonic acid. Now, in their action upm. 
the atmoaphere in which they are consumed, the above three diluent! 
prcaent striking differences in these two respects. One cubic fool of light 
carburetted hydn^cn, at G0° F. and 30 in. barometrical pressure, cansuraM 
two cubic feel of oxygen during its combusfion, and generates one cubic 
foot of carbonic acid, yielding a quantity of heat capable of heating 51 lb*. 
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oz. of water, from 32° to 112°, or causing a rise of temperature from 
' to 80.8° in a room containing 2,600 cubic feet of air. One cubic foot 
aurbonic oxide, at the same temperature and pressure, consumes during 
abustion half a cubic foot of oxygen, generates one cubic foot of 
bonic acid, and affords heat capable of raising the temperature of 1 lb. 
oz. of water from 60° to 66.6°. One cubic foot of hydrogen, at the 
oe temperature and pressure, consumes half a cubit foot of oxygen, 
lerates no carbonic acid, and yields heat capable of raising the tempera- 
» of 1 lb. 13 fiz, of water from 32° to 212°, or that of 2,600 cubic feet 
air from 60° to 66.4°. This comparison shows the great advantage 
ich hydrogen possesses over the other diluents, especially over light 
buretted hydrogen, which is evidently a very objectionable constituent, 
1 shows that a normal gas for illuminating purposes should consist of 
iminating hydrocarbons diluted with pure hydrogen. No method is 
3wn by which a gas of exactly this composition can be manufactured ; 
; a very close approximation has been made to this normal gas, by 
employment of a process known as White's hydrocarbon method of 
-making. In this process the very ingenious principle is adopted of gen- 
ting the illuminating constituents in as concentrated a form as possible 
one retort, and the diluents, consisting principally of hydrogen free 
n light carburetted hydrogen, in another. By this arrangement the 
lents can be employed for a very remarkable and highly interesting pur- 
e ; they are conducted through the retort in which the illuminating 
ifltituents are being generated in such a manner as rapidly to sweep 
; those constituents before they have time to become decomposed by 
lact with the red-hot interior surfaces of the retort, a mode of destruc- 
li which occurs so largely in the usual process of gas-making. This 
do of treatment produces a gain in the amount of illuminating power, 
iyed from a given weight of coal, equal to from 60 to upwards of 100 per 
^ whilst the increase in quantity of gas is frequently 300 per cent, 
e gas thus manufactured differs principally from coal gas made by the 
linary process, in having a large portion of the light carburetted hydro- 
i replaced by hydrogen ; it is therefore, in a sanatory point of view, the 
t gas hitherto produced. ' This is seen in the following table, which 
lihits the amount of carbonic acid and heat generated per hour by 
ions sources of light, each equal to 20 sperm candles burning at the 
e of 120 grains of sperm per hour. V 



Tallow, . • • . 
Wax, .... 

Spermaceti, . 

Sperm oil, (Carcel's lamp,) 

London gases, B, C, D, E, 

Manchester gas, 

London gas. A, 

Boghead hydrocarbon gas, 

Lennahago hydrocarbon gas, 



1 



Carbonic Acid, 


Heat. 


10.1 cubic feet. 


100 


8.3 




82 


6.4 




63 


6.0 




47 


4.0 




32 


3.0 • 




22 


2.6 




19 


2.5 




19 



r 



24S AtfNDAL OP 8C1KNXIFIC DISCOVERT. 

Notwirtistaniling the great economy and convenience attending the me 
of gas, itnd, in a sanatory point oT view, the high positioii which, i 
iUutninating ngcnt, co;il gaa of proper composition occupies, its u 
dwelling houses is stQl extensively objected to. The objections arc panl; 
well founded and partly groundleBS. Ai is evident from the foiegoiag 
tsble, even the worst London gsses produce, for a given amount of light, 
less carbonic add and heat than either lamps or candles. But then, n 
gas ia need, the consumer in never satistled with a light equal in brilliancy 
only to that of lamps or candles; and conaequentiy, when three oi 
times the amount of light is produced from a gas of bad composition, the 
heat and atmoapheric deterioration greatly exceed the correBponding effMtt 
produced by the other means of illumination. By using a gas, hoin 
of nearly the normal composition, such as the hydtotarlion gnsea ahUTC 
named, it is evident that three or four times the light may be emplaytd, 
with the prodnction of no greater heat or atroOBpheric deterioration thin 
that caused by wax candles or the beat constructed oil lamps. But thoe 
is nevertheleaa a real objection to the employment of gaslight in ap 
ments, founded upon the production of sulphurous add during its Ci 
bustion : this sulphurous acid is derived from bisulphuiet of carbon, ind 
the organic sulphur compounds, which have already been referred ID as 
incapable of removal from the gas by the present methods of puriSoatioil, 
Tlie formation of Bnlphuroua acid can readily be proved, and oren ili 
amount estimated, by passing the products of combustion of a jet of gu 
through a small Liebig's condenser; the condensed product being heated M 
boiling with the addition of a few drops of nitric omd, and then treated irilh 
eolution of chloride of barium, yields a. white precipitate of sulphate nf 
baryleH if any sulphur compound be present in the gas. These imirari- 
ties, which are enoouutered in almost all coal gas now used, are the pria- 
cipal if not the only source of the unpleasant Bymploras experienced bj 
many sensitive persons in rooms lighted witli gas. 



Prom a report recently made to the Directors of the Boston Gas Com- 
pany, by Dr. A. A. Hayes, in answer to certain questions propounded, 
we make the following extracts. They will be found to imbody informt- 
tion of Talne to all g0 companies and consumers, wherever located i — 
1st. " On the value, purity and illuminating power of the Boston gas." 
The value of puciSed gas depends on its illuminating povrer, determined 
by the light which a given volume will afford, as compared at the moment 
with that from some well-known source. By common consent, the «tiui- 
dard adopted is a spermaceti candle consuming 120 grUTls per hour ; and j 
with snch a standard the volume at &ve cubic feet of gas consumed in ont ' 
hour from an argand burner is compared by photometric inatrumenta. ' 
In the language of the gas engineers, five cubic feet of a gas affording 
the same light as thirteen sperm candles, burning 120il3=1560 griuna of ' 
sperm per hour, is called Ihirfemi candle ffaa. 
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By the term ** purity " is understopd entire freedom from carbonic acid 
gas, sulphuric acid gas, ammonia, vapors of sulphuretted compounds, and 
water. 

A pure illuminating gas consists of a mixture containing carburetted 
hydrogen, carbonic oxide, hydrogen and nitrogen, olefiant gas, and vapors 
of benzole and naphtha. 

The addition of the gases before named either diminishes the value of 
»i illuminating gas by increasing the volume, or, as in the case of carbonic 
add gas, it reduces the illuminating power in the act of combustion. 

Keferring to my records, I find the value of Boston gas averaged from 
daily observations for the year 1853 was 21 54.00 candles, and for eleven 
Vionths of the present year 19 84.100 candles. The average, as shown for 
deven months, was reduced in consequence of the supply of English coal 
daring the first quarter being insuffi.cient, from sea losses and failures on 
contracts. 

Its purity has, throughout, been nearly perfect, so far as the usual im- 
purities are referred to ; an occasional occurrence of them only has been 
fi>andy and then the cause could Ije traced easily. During a part of tlie 
warm season of 1854, the high temperature of the pipes tcithin the earth, 
and that of the air and Cochituate water, has prevented the usual cooling 
of the gas, and consequent condensation of vapors of benzole, naphtha, and 
water, to the usual extent. Additional means having been secured, the 
gas has lately been cooled, and the mains and secondary pipes have been 
found to be clean. 

2d. " Its value in comparison with other gases on record." 

The experiments made almost daily have shown a mean value, during 
the present quarter, of 22 80.100 candles. 

Nearly the whole of the gas supplied to the city of London, as appears 
from the records published monthly, has the value of 13 to 13 8.10 candles, 
while the cannel gas of Liverpool has been 22 candles. I have not ob- 
tained the numbers denoting the value of the New York gas ; but from 
frequent intercourse with the gentlemen testing the gas there, I conclude 
that they have adopted the same standard as that chosen for Boston gas, 
tIz., about 20 candles. 

3d. "Are the burners in general use suited to the character of the gas? " 

Recent experiments, carefully conducted, seem to indicate that the com- 
mon burners heretofore used in this country and in Europe are not adapted 
to produce the most economical light from gas so rich as that supplied from 
your works. The advantage arising from the use of the French burner, 
with wide openings, has been fully proved in presence of distinguished, 
scientific, as well as skilful practical men, and the subject, in their hMids, 
is likely to lead to improved applications. 

4th. ** Is there any process, chemical or practical, in use here or else- 
where, familiar to you, whereby Boston gas can be improved ? " 

I deem the present arrangements made at your works the most 
efficient which have been described, or are known to me. So far as they 
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have latelj been brought into uae, the results obtained hare b*en of tin 
QDst Balisfactory chnracler. Tliey cmbKice the best parts of the impmvt- 
aenta niEide abroad nnd ot home, and will tend to obviate the evil einr 
nhere Tclt, of a bigb naturul temperature uot under control in the conden- 
Hation of gas. 

Stb. " Are tli^rc any suggestions tchich should be made tc 
upon the proper and eeonomical use of gas i " 

It baa long been the custom in !London to iasTii 
ftom time to time, little tracts on the subjects of gas distribntion, r 
ment, and care of fj^urea ; this last ia of eminent importance. A conp- 
lation of this kind has been examined by myself, and it will probably so 
be published here. As the duty of the manufacturer of gas to the m 

sea when he has ^delivered within the meter a pure gaa of lii|li 

illuminating q^uality, under a regulated pressure, attention ia required of 

mer, if he would enjoy the comfort and advantage of a goodliglil. 

Illuminating gas is not a permanent body, and it cannot, like air, enter tii 

s small tubc^ without soiling tbem, especially if it reposes in tb 
when air has access. It has a constant tendency to produce fluid, and n 
Bolid bitumens, by oxidation from admixture with air i and in the ajcn 
space between the key and the stop-cock and the burner, — except wiiiic 
the gas ia burning,— oir is alwat/a present. 

Hence all fixtures require psriodieal cleaninj, as every species oE appi- 
ratus or machinery does, and burners of every form should be cleansed bj 
using the inatmmenfs gratuitousiy. supplied by your company. 

Tho most common causes of annoyance to consumers are, the allowing 
of gas to remain in the distribution pipes during the summer, or when tl« 
burners are not in uae, and the displacements or imperfect laying of till 
pipes within the buildings, allowing thera to contain fluids. Not only m 
the pipes liable to become coated by changes in the included gas, but, u il I 
acts on and solidiiiea all lubricating substahccs hitherto used, the keyi of I 
etop-cocks become fixed and small openings stopped. Gas of high valu* l| 
contains six per cent, of its volume in vapor, which can become fluid in { 
the pipes when they are exposed to the temperature of freezing watB. | 
Hence depressions in the pipes soon collect fluids ; and unless the pipes de- ,1 
cline loaarda instead al from the metre, the flow of the gas to the bumK '^ 
is irregular. I 

As the lucts forming part of these replies might he supposed to rest OB ,! 
individual authority, I will add, that the experiments liave often I 
made before the mostdistinguiabed scientilio men of our country, and Ik- 
more than one instaJice submitted to the consideration and criticilill rf 
those from abroad, with the etpreesioii of their entire approval. 

I It is hardly necessary Ihnt I should allude to the qusliiy of tlie coahk 
used in producing gas of the high value given by the ezpeiimcnta, as w*^ 
pure caal does iiotpivduce inch gat. 
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ON THE INFLUENCE OF THE AIR ON FERMENTATION AND 

PUTREFACTION. 

Permentation is one of the chemical phenomena whose causes have been 
the most actively discussed since chemistry became an experimental science. 
When Gay-Lussac showed that a mixture of sugar and water, with a fer- 
nent, will remain good in vacuo for an indefinite length of time, and that 
he reaction commenced on the introduction of a single bubble of oxygen, 
le attributed the fermentation to electricity. This view was supported by 
ihe experiment of M. Collin, according to which, in liquids that do not 
iBrment, the phenomenon of fermentation is instantly produced under the 
nflaence of the voltaic current. 

According to Cagnard Latour's theory, yeast is formed of a number of 
minute vegetable growths, living at the expense of the saccharine matter ; 
Ibe transformation of this matter into alcohol and carbonic acid, that is, fer- 
mentation prox>erly so called, is a physiological act, likened to germination, 
likewise accompanied by the decomposition of the sugar, disengagement 
jf the carbonic acid, and an elevation of temperature. To these theories, 
exclusively applicable to alcoholic fermentation, and which, with difficulty, 
explain why a small quantity of yeast is sufficient to decompose a great 
quantity of sugar, Liebig opposes a purely mechanical theory, which he 
extends to catalytic effects, as well as to the phenomena of putrefaction 
■nd eremecausis, and which he bases on the principle laid down by La- 
place and Berthollet — that a molecule, %eing set in motion by any force 
whateveTf may communicate this movemeiU to another molecule in contact 
wUh il ; this principle, which manifests itself whenever the resistance (co- 
hesion or affinity) is insufficient to be an equilibrium to the movement, 
Bouveover accords with the proposition of M. Millon, that, in certain cases, 
the infinitely large mass submits to the law of the infinitely small quan- 
tity ; a proposition applied by him to catalytic actions, and justified even 
by purely physical phenomena. 

Of aU the facts adduced against this mechanical theory, doubtless none 
hare been so valuable as those observed by Dr. Ure, Schwann, and Helm- 
holtz. Accordingly the Gay-Lussac's experiment only succeeds when 
the oxygen destined to provoke the fermentation has previously passed 
dirough a porcelain tube, heated to redness ; blood, muscular flesh, a mix- 
ture of ferment with sugar and water, may be preserved intact in atmos- 
pheric air, if kept at a heat of at least 212*^ Fahrenheit. This led Schwann 
to think that the spontaneous decomposition called fermentation, or putre- 
faction, was nothing but the results of the vital manifestations of some 
sryptogamic or microscopical animalcules, produced by the spores and 
;;erms contained in the atmosphere, and becoming developed when they 
found themselves in a favorable medium. The miasmata and contagions 
nrhich Liebig considers as connected with the cause to which he attributes 
fermentation, would, thereforCi only proceed themselves from these micro- 
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Bcopical germs, introduoed into the blood by the respiraticm, and becombj 
propagated there at the expense of this noiirishing liquid. An illiutni- 
lion quoted by M. Bccquerd, respceting tlio effects of the Roman Ponlina 
marshes, BUBiaine this view. "A forest interposed to the passage oft 
current of moist air, charged with pcelilcntial miasmata, sometimei fK- 
serves all behind it from its effects, whweas the uncovered portion ti ei- 
powd to dist^Bses. The trees, in such coses, appear to filter the aii, and U 
purify it by removing the miasmata." 

Applying Schwann's ideas to these foets, Mil. Schroeder and Qudl 
proposed to eliminate the germs of the infusoria by a species of filtrttioi, 
copied from tliat whieh Nature has orgaiiiiied upon the large scale ; ui 
knowing tliat cotton wadding condenses pestilential mia«nata on ita jnl- 
face, and thus renders them liable to be transported to a distance, ihef 
have availed themselves of this substance to filter the atmospheric oil wluch 
might enter into theil experimeuts. 

The general result of these inveetigalions is, that filtered air behaves like 
calcined air ; it is incapable of producing fcrmentatioa or putrEfsctiDii. 
The filter used consists of a tube filled lightly with cotton, previooilj 
beated. The apparatus employed consisted of a glass baUoon, capable dC 
being closed hermetically, and fiJled through cotton by means of « p- 
aometec and aspirator. The result of numerous experiments, made niida 
different conditions, showed thai meat reeentli/ boiled, as inetl ai/resi inl^i 
remained intact far aeneral meela in an aimoaphere mhich had preci'iHili/ Ift 
Altered throuph cotton. Meat exposed under the same circumstance!, ia 
ordinary air, became putrid in a few days. 

Tiltered air was also found to prevent raouldineas in milk. 
Hitherto, the esistence in the air of these organisms has been contested I 
the part first attributed to them by Schroeder and Doseh may be Med 
with some substance with powerful affinities, such as ozone. The in- 
nocuity of calcined or filtered air may be as well explained by this bT- 
pothesis as by that of Schwann \ he, at any rate, proved that air (dwij] 
contains ozone ; we likewise know that this allotropie oxygen possesses U 
affinity of a hundred times the strength of common 0-\ygen ; and it will 
be easily understood that, in the presence of the vegetable fibre of the «*• 
ton, this affinity would be able to satisfy itself amply. The filtered sir 
may therefore be free from ozone, and it is not probable that it would n- 
sumo this body in repassing through the filter ; whereas it would probaUf 
resume the orgaiuc germs, which the cotton could only fix phyucally, vA 
which would bo accumulated at tlie entrance ot the tube, as it results froiki 
obaarvations made with fermentable substances contained in ballooiis aimp^ 
dosed with a pad of cotton. — Ann. der Cfietnie wid Pharmacit. ^ 
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EXPERIMENTS RESPECTING THE EXPLOSIVE CHARACTER OF CER- 
TAIN COMPOUNDS. 

In the month of Septemher, 1854, during an extensive conflagration at 
Newcastle, England, a warehouse, containing a large quantity of nitrate of 
Boda, sulphur, and other materials, took fire. "Water being thrown upon 
the burning mass, a tremendous explosion occurred, killing and wound- 
ing many persons, and destroying all the adjacent structures. Some 
doubt prevuling respecting the cause of the explosion> a number of inter- 
esting experiments were made befipre the coroner's jury, under the direc- 
tion of Mr. Pattinson, and Captain Du Cane, of the Royal Engineers, who 
•was detailed by government for the investigation. • Under their direction, 
an iron pot about 12 inches in diameter was simk into the earth, in such 
way that the rim was on a level with the surface. Into this pot were put 
about 9 lbs. of nitrate of soda and 6 lbs. of sulphur, which were ignited ; 
and when burning at their greatest fury, and throwing up a brilliant flame, 
a quantity of water, little more than a pint, was projected into the vessel 
by means of a long iron spout, so placed that the water fell into the Are 
from an angle of about 30 degrees. As soon as the water touched the 
incandescent mass a loud report was heard ; and almost before it could be 
remarked, another and much louder explosion followed; The experiment 
was repeated, and this time with more instantaneous effect, and the explo- 
sion occurred with greater violence, as if the noise of the two former 
explosions were on this occasion thrown into one. Most of the jurymen, 
who, like every body else, kept carefully under shelter while the experi- 
ments were going on, now expressed themselves satisfied ; but Captain 
Du Cane and the coroner expressed a wish to see the effect of an explosion 
when a weight was put over the top of the pot. Mr. Pattinson at first 
objected to this, from the danger that might result both to the persons of 
the spectators and of the surrounding buildings ; but on its being suggested 
that the experiment might be tried in an open field, which would afford 
zoom for persons to remain at a safe distance and yet witness the explosion, 
he consented. The whole party then moved off to where a drift- way or 
mine had been carried for some distance into the face of a steepish bank. 
The pot was sunk at the entrance to the mine, upon the level groimd. 
The spout from which the water was to be poured was placed at a rather 
lower elevation than before, up the covered way, where one-of Mr. Pattin- 
son's coadjutors, was hardy enough to^ station himself, while all the rest 
retreated to a safe distance. On this occasion there was the usual quantity 
of nitre and sulphur placed in the pot, and about five or six cwt. of clay 
and bars of iron were placed over it, but so as to allow a free passage for 
the water. When all had retreated, the water was poured, but the result 
was a disappointment ; whether the water was not poured with sufficient 
steadiness, or whether, as is most Ukely, the heat of the nitre — which only 
burned a few minutes — had been allowed to go down before the experi- 
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' ment was tried, tlie anxiously-looked-for Experiment pravod a Gulnre, 
Inalcnd of a loud explosion, and Iho lumps of clay blown iji fragraenti mm 
the air, a noise that could hardly bs called mi explosion was h»iid, uid 
the weights were found to be undiaturbed. The expEriment waa ngiin 
tried, and again with results little better. Tlie Bpouc was supposed to be 
too nearly on a level ; it was brought out of the drift- way and led up ihc 
hill, BO 09 to be nearly perpcndicnlar i and when the water — this time list 
increased in quantity— was poured in this manner, a grester eiploaon 
iTss produced, and cnnsiderabte disturbance of the superabundEUit mnteriil) 
waa manifest ; but still the effect was not equal to what hud been anlid- 
pated. It was then determined to remove the clay altogether, and [o trj 
the eftect of placing one iron pot inverted, over the top of the otha'. B^ 
ttiis time the repeated failures bad emboldened the apectators, and scvenl 
of them were now induced to join Captain Du Cane, who from the begin- 
ning had placed himself in an inconvenient proximity to the scene of tiiB 
experiment, which nobody else hod, up to tiuB time, cared to imiUle- 
The roaleriala were again ignited, the word waa given, the water was pouird, 
and a miBerafaly disappointing" puff" was again the result. The spcclBtdn 
looked blankly at each other, and then a step or two was made to exanune 
the cause of the failure ; when, crash ! a tremendous explosion was heard, 
and the iron pot which rested on the top of the burning mass was tml 
soaring high up into the air, a hei{;ht of from 6D to To feet. A few no- 
tnents longer, and it would have eneounlfired in its Qrst progress the huuli 
of some half dosen curious gazers in the drift-way. 



ON THE MEANS TO BE EMPLOYED FOR DETECTING AND HES- 
DEBING PERCEPTIBLE FEAODtTLENT ALTERATIONS IN PDBLIC 

AND PRIVATE DOCUMENTS. — Chevallitr and Laaaiagne. 



3 experiments which have been already tried at yatioM 

times, have made kno^vn the processes which may &equently be putia I 

practice for pausing the reappearance of traces of writing effiiced by chemi- i 

cat reactions, and for throwing light on the work of the guilty. But then ' 

are cases in which all the means proposed for this purpose tail, and then ■ 

the criminal may escape justice from t)ie want of conclusive material proob. jE 

If, as has already been proved, it is not always possible lo cause the H 

reappearance of the effaced writing, for which other written words haM P 

witli a fraudulent intent been substitutGd, at least, as our expcrimenli I 

demonstrate, we may recognize, by some elfeots whiuh arc manifest on tlifi |[ 

surface of the oltorod paper, the placca where the criminal act has heat i 

performed, circumscribe them by a simple chemical reaction vudble id the | 

least practised eye, and even measure their extent. In a word, the inrai- il 

ble iCteiations produced on a deed are susceptible, owing to the partial J 

modi&catians which the surface of the paper has undergone, of bang I 

dilTerently affected by certain chemical actions, and of being rendered | 
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Tisible. The foUowIrg experiments, made in a judicial inyestigationy 
furmsh ns with the following facts : — 

1st. The surface of paper sized in the ordinary way, or letter paper, no 
long^er presents "with certain reactions the same uniformity where it has been 
either accident! y moistened in several places by various liquids, or left in 
contact for a certain time with agents capable of removing or destroying 
the characters which have been traced on it with ink. 

2d. The application of a thin layer of gum, of starch, or farina, of gela- 
tine, or fish-glue, with a view of sizing certain parts of the paper, or of 
causing certain bodies to adhere to it momentarily, is detected by an action 
similar to that which shows paper to have lately been blotted by the con- 
tfuct of liquids. 

3d. The heterogencousness of the pulp of the papers, and the kind of size 
with which they are impregnated, lead to differences in the results which 
are observed with the same chemical reagents. We shall now examine 
each of these propositions, and describe the means which we have employed 
in endeavoring to solve questions of so high a degree of interest. 

1st. The homogeneousness of sized paper not partially altered by the 
contact of liquids (water, alcohol, salt-water, vinegar, saliva, tears, urine, 
acid-salts, and alkaline salts) is demonstrated by the uniform coloration 
which this surface takes on being exposed, if not wholly, at least in various 
parts, to the action of the vapor of iodine disengaged at the ordinary tem- 
perature from a flask containing a portion of that metalloid. 'When the 
surface of paper not stained by any of the above-mentioned liqmds is 
exposed to the action of this vapor for three or four minutes in a room 
the temperature of which is about 60° F., a uniform yellowish, or light- 
brownish yellow, coloration is noticed on the whole extent exposed to the 
vapor of iodine ; in the contrary case, the surface which has been moist- 
ened, and afterwards dried in the open air, is perfectly distinguished by a 
different and weU-circumscribed tint. On the papers into whose paste 
starch and rosin have been introduced, the stains present such delicate 
reactions that we may sometimes distinguish by their color the portion of 
paper which has been moistened with alcohol from that what has been 
moistened with water. The stain produced by alcohol takes a bistre-yel- 
low tint ; that formed by water is colored of a more or less deep violet 
blue^ the desiccation having been effected at the ordinary temperature. 
For the stains occasioned on these same papers by other aqueous liquids, 
the tint, apart from its intensity, resembles that of the stains of pure water. 
The feeble or dilute acids act like water on the surface of the same paper 
containing starch in its paste ; but the concentrated mineral acids, by 
altering more or less the substances which enter into the composition of 
the latter, give test to the stains which present differences. We are always 
able to recognize by the action of the vapor of iodine the parts of the paper 
which have been put in contact with chemical agents, the energy of which 
has been arrested by washing in cold water. We were able, on several 
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(mciect deeds, -wiittcn on stamped paper, and a few words of which hifl 
teen remoyed by us with cbcmiciLl Bgents, to recognise the places whm 
their aclLon was eserted, to see and to measnie Oie extent which ihej 
occnpied on the surface of tha paper. 

The testing of a. paper with the vapor of iodine will present Ihis donUe 
advantnge over the methods hitherto practised for detecting falsificatioiis in 
wrilinga, tliat it poinls out at once the place in the paper in which iny 
alleratiOD may be suspected, and that, on the other hand, it enables lu Id 
act afterwards with the reagents proper for causing the reappearance of 
traces of Ink, when that is possible. If the means which we now propose 
cannot always make the former writing appear, they demonslmto Oie 
places where the allcralions must have heen made, when, however, the 
want of uniformity presented by the surface of the paper is not eaplained 
by any ciccuraslance. This proof becomes, therefore, a weapon which the 
guilty person cannot avoid. But might not the presence of a slain, or sorml 
stains, developed hy the vapor of iodine, in different parts of a public or 
private Ueed, give rise to a auapicion , wbere these stains have, perhaps, hen 
occasioned by the spilling of some liquid on the surface of the paper ! and 
would it not be rash andunjustlo raise an accusation from suchafiuit? 
There would indeed be great temerity in drawing such a conclusion from 
B fortuitous circumstance ; but the inference which may be drawn from the 
place occupied by these stains on the sarface of the paper, from the more 
or less significant words found in those places, would not permit an a«u- 
sation to ho so lightly brought, where simple reasoning would be Huffidenl | 
to destroy its basis. Besides, the subsequent reactions which would be 
made would certainly never revive words fonncrly written and efbced ; 
whilst the latter efibcts may be often produced, more or less vimWy, on 
those parts of the paper on which falsification has keen practised, figures 
or words being substituted for other figures or words. 

2d. The applications made to the surface of a sheet of paper, with ■ ^ 
Ticw of covering it again at certain parts with a Gne layer of gum, gelt- ■ 
tine, starch, or floor paste, or in other places to cause other sheets of papa i 
to adhere, may he recognized not only by the refieotion of light falling upon ■ 
the paper inclined as a certain degree of obliquity, and by Iho franamia- 
Ctioa of light through the paper, but also by the varying notion which the 
TBpor of iodine exerts on the surface which is not homogeneous. Pppeia 
containing starch and resin arc more powerfully acted upon by this vapor 
than papers of a less complex composition. Both in the parts covotd f 
with starch, or flour paste, are colored in a few minutes of a violet blue i 
but with starched papers alone a more intense coloration is manifest on 
the places covered again with a thin layer of gum arable, size, or gelatine. ' 
By looking, then, at the surface of the paper, held somewhat obliquely to | 
incidental light, wc distinguish clearly, by their difTerent aspect, the p 
on which these various suhatnnces have been applied. The vapor of iodine, i 
in condenBing at the ordinary temperature on the iurface of the papers to 1 
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which any kind of size has been applied in various places, produces differ- 
ences which are most commonly well recognized by the greater or less 
transparence of the paste of the paper. 

3d. The heterogenousness of the pulp of the various papers of com- 
merce, and the nature of the size with which they are penetrated, cause 
differences, either in the coloration which the surface of these papers takes 
when exposed to the vapor of iodine, or in the tint which is manifested 
in the portions of the size deposited in certain portions of that surface ; 
thus, papers with starched pulp generally turn brown, or blue, according 
to the amount of water that remains in their interstices ; other papers turn 
yellow only under the influence of the vapor of iodine, and the parts 
which have received superficially a layer of another agglutinative body 
resist this action for a certain time, and are distinguished from the parts 
of the paper which are not covered with it. — Jour» de Chimie Mddical, 



ON THE ACIDITY, SWEETNESS AND STRENGTH, OF WINE, BEER 

AND SPIRITS. 

The following communication on the above subject has been presented 
to the Royal Society, England, by H. Bence Jones, F. R. S. : — 

The acidity of the different liquids was determined by means of a stan- 
dard solution of caustic soda. The quemtity of liquid neutralized was 
always equal in bulk to 1000 grs. of water at 60° F. 

The acidity in different 
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Hence the order in which these wines mayjbe arranged, beginning with 
the least acid, is. Sherry, Port, Champagne, Claret, Madeira, Burgundy, 
Rhine, Moselle, &c. 
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The sugar was determined by means of Soleil's saccharometer, -whicli 
at least gives the lowest limit to the amount of sugar. 

The sweetness in different 
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Claret, Burgundy, Rhine, and Moselle contained no sugar. Hence the 
order in which these wines may be arranged, beginning with the driest, 
is, Claret, Burgundy, Rhine and Moselle, Sherry, Madeira, Champagne, 
Port, Malmsey, Tokay, Paxarette. 

In a dietetic view, assuming that the sugar becomes acid, then the mean 
results as to the acidity of the different fluids e;Kamined, beginning with 
the least acid, is. Whiskey, Rum, Brandy, Claret, Burgundy, Rhine wine, 
Moselle, Sherry, Madeira, Champagne, Cider, Port, Porter, Malmsey and 
Madeira, Ale, Tokay. 

The alcoholic strength of different samples of 

Port varied from 20.7 per cent, to 23.2 per cent. 

Sherry 

Madeira 

Claret 

Burgundy 

Rhine wine 

Moselle 

Champagne 

Brandy 

Rum 

Whiskey 

Cider 

Bitter ale 

Porter 

The Burgundy and Claret have less alcohol than was found by Brande 
forty years ago in the wines he examined. The Sherry is now stronger, 
the Port is not so strong, the Rhine wine is of the same strength, and the 
Brandy is as strong as formerly ; the Rum is nearly half as strong again ; 
the Porter is stronger. 

In those wines in which the amount of alcohol was the same, the specific 
gravity was found to vary with the amount of sugar found by the saccha- 
rometer. 
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ON THE CHEMICO-PHYSIOLOGICAL EFFECTS OF COFFEE. 

[A report of some elaborate investigations of the action of coffee upon 
the human organism, with a statement of their results, by Julius Leh- 
mann, has been translated from the German, and published in the 
Philadelphia Medical Examiner. The latter part we copy in full.] 

If we now consider the results of all the investigations and experi- 
ments, we arrive at the conclusions : — 

Ist. That the use of the decoction of coffee produces two important 
actions in the system, which are difficult to harmonize ; viz., stimulating 
the vascular and nervous systems to greater activity, and at the same con- 
nderably retarding the metamorphosis. 

2d. That the stimulating effect above mentioned, so valuable to us 
from its reviving the wearied spirit, and disposing to thought and pro- 
moting a feeling of comfort and cheerfulness, is due to the opposing modi- 
fications of the action of empyreumatic oil andf caffein. 

3d. That the retarding of the metamorphosis is mainly due to the 
oil — the caffein showing this only when it exists in large quantities. 

4th. That increased activity of the heart, trembling, dizziness, delirimn, 
intoxication, &c., are the effects of caffein. 

5th. That the increased action of the perspiratory organs, of the kid- 
neys, of the peristalic action, and of the brain, are the effects of the 
empyreumatic oil. 

If the' decoction be too strong, that is to say, if it is prepared in such a 
way as to contain too great a quantity of both substances for the system, 
then occur the effects peculiar to both, trembling, activity of the heart, 
congestion, &c. If we consider these two chief actions of coffee, 
which are pecidiar to some other substances, such as tea, cocoa, spirituous 
liquors, &c., though in a modified degree, we observe that they are at 
variance with the general law, that the greater the expenditure of mental 
and bodily activity, the greater the waste — or rather the metamorphosis 
of the system. Whether this excitement of the vascular nervous system 
occasions more rapidly the destruction of the processes of life, or how 
these two opposing effects are to be explained, remains for the future to 
discover. 

Concltiding Observations, — One who is familiar with the general laws 
above mentioned M'ill find it difficult to comprehend the strength, busy 
life and good health of the poorer classes, when he considers these in 
connection with the very small amount of actual nourishment that they 
are able to obtain. And, in fact, the existence of such persons would 
have been inconceivable, if no means of supporting their health and 
strength had been provided, besides that small amount of actual nour- 
ishment. Limited to that alone, there would have been a great dispro- 
portion between the amount received and that thrown off; the tissues 
must have suffered a continual waste, even to the dissolution of life. 
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But inatmct has taught them to raskeuseof a Eubstance, which uctpt- 
ble of nmliing a too Bfanty nouriahment auflidrat to the system, uid bj 
by preventing iu thii way the othetwiise unayoidable diBlurbauces of lie 
balances of life. 

It is particulady coffee, tea, cocoa, cinpjTeuinatic oiU and alcoliolit 
liquors, that possess this peeiilinr iiifiuonte ou the syBleui, and most of 
these agree iu producing that exdtemcnt of the nervous Eygtcm of so 
great iniportaiice in social life. 

If we now reflect upon the distribution of these substances, we Snd 
that one of them is used by the people as a. commou article of food, YtliilB 
the others are enjoyed by the higher dasses as articles of luxury. In 
those countries where one or, other of these subatHDCes is cuttivattd. in 
culture la CQiisidered s matter of chief importance by the people : thus, in 
Arabia, coffee; in China, tea; in the wine -producing couulries, nine. 
On the contrary, where tliis is not the case, the choice has fallen almoA 
eKoluMTEly on coffee or tea. The reason why the preference is given to 
tliese, particularly in Europe, is owing principally to the fact that Hkj 
esert a far less injurious influence upi^n the system than alcoholic drinlu, 
and also on account of their valuable action upon the nervous systeni 
from the united effects of coffee and eoipyrenniatic oiL For, irtiile, bj 
Btimulnting the reason and imagination, these prepare man for intelleflnol 
and bodily exertion, spirilnous liquors, exciting only his imnginatiim, 
which degenerates by slight excess into confusion of thought, cause, by 
irritating the nervous system, genera! debility. These latter, thorefMc, 
can be used with much less safety tlian coffee or tea. 

An attentive consideration of the quality and quantity of the coiopM- 
tion of coffee and tea, the various, modes of preparing them, as well « 
their action upon the system in connection with the tind of food weA, 
will probably account for the peculiar prefctencos of nations for the one 
over the other. If the composition, of tea leaves be compared with roasted 
coffee, we dud that they both posaesa those substances that are of such gresl 
importance — thein, ethereal oil, and protein substance. The only diflcr- 
ence between them is, that the coffee contains an aromatic sabstance, and 
the tea a greater amount of thein, but especially of ethereal oil, TbiM 
most important effiicts are produced hy these constituents: — I. Theretad- 
ing of metamorphosis produced by the thein, but more particularly by 
the aromatic substance in coffee. 2. The lengthened activity of the hrdn, 
produced by the special action of thein and eUiereal oil. 3. Serving as an 
actual means of nourishment, by the amotmt of protein substance con- 
tained in them. Coffee iDfluences more directly ttie metamorphosis^ and 
tea the ncriTius syplena. In order to obtain completely th(«e effcclB of tht, 
two 'drinks, they must bo panako]i of in substance. TJiia of cutb, how- ' 
ever, only among few natioiia, and is probably dependent upou the kind 
of food used and Qieir mode of life. The Orientals and Arabs t«pid> 
cofTee as a necessary article of food, and from their ciutom of dtinking it 
with the dregs, thus making the large amount of [jroteiii substance and 
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ino]^[anic constituents serve as nonnshment, have unconsciously rendered 
iheir very frugal diet less sensible to them. If the plastic ingredients are 
not of themselves sufficient, yet here come to their assistance the indirect 
nourishing property of caffein and the aromatic substance — equalizing 
their necessities, and at the same time exciting their nervous system. 

The Central Asiatic inhabitants of the Steppes, the Buratians, the 
Mongolians, &c., make use of tea as a common article of food. They 
prepare it, first, by rubbing the leaves together, then boiling it in water, 
adding a little salt to it ; after they have poured off the decoction from the 
dregs, they add to it butter and milk, and meal if they have any, which 
they roast before adding to the decoction. A person takes per day from 
twenty to forty cups. But even without meal, and only with a little milk, 
this tea often serves, for weeks long, as the only means of nourishment. 
We see here again a people instinctively directed, as it were, in the peculiar 
mode of preparing tea ; unconsciously adding those substances which are 
of such great importance, viz., the protein, that becomes soluble by boiling 
in salt water, and also a great portion of the inorganic constituents. It is 
probably here the large amount of thein that influences the metamorphosis. 
Of course they lose entirely the valuable property of the united action of 
ethereal oil and thein, since by boiling the former is dissipated. This could 
better be spared, though, than the other action of tea, which serves as a 
direct nourishment, which is of greater importance. 

The mode of preparing these drinks among Europeans is very different — 
not placing much value upon the nutritive substances contained in them, 
but merely upon those which are capable indirectly of nourishing, and 
those which induce greater activity of the nervous system and the brain. 
The mode of preparing coffee among the Germans enables them to obtain, 
besides the empyreumatic oil, as much caffein as they can possibly obtain 
from it ; while in the preparation of tea, less attention is paid to the 
amount of thein than to the ethereal oil — the whole amount of which 
passes over to the decoction. Hence, with them, tea acts only as a stimu- 
lus to their brain and nervous system, whilst coffee retards the metamor- 
phosis, and also, though not in so great a degree as tea, stimulates the 
nerves. The English, who produce so much meat in their own country, 
and can generally obtain so much of it that it is even possible for the 
poorer classes to partake of it daily, besides the protein substances, have 
less need to prepare their coffee in such a manner as to obtain from it indi- 
rect nourishment. Since, however, they feel the want of spirits and 
excitement, their choice has fallen upon tea, which promotes these better 
than coffee. 

We find among the poorer classes of Germany, where meat is so rare, 
and considered so great a luxury, that they are obliged to substitute for it 
such food as potatoes, &c., which consist of pubstances wliich indeed 
satisfy their hunger, but yet are not fitted to prepare them for very great 
exertions. The feeling of mental and physical lethargy experienced by 
them, and produced by this spare diet, becomes much more evident if they 
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suffer for the want of coffee. The rapid diffnsioii and yearly ineKW ot 
the congumptiun of coffee is an evidence of the gient importance it hii 
attained in eocial life. 

Whibt, at the beginning of the last century, it was congidercd a Iniury 
'by the higher classes, it has now become b neceesnTy article to all cksses 
-whcreTcr food ia ecsrce and dear. Of its total produclion, which Bmautin 
annually to 600,000,000 of pounds, two-tliirds aie consumed by Ihe 
Europeans, whose exertions appear so disproiiortioned to the actual mtsm 
of nourishment. In the Zollverein States of Oennany, the consumpliiic 
of it amounted, in 1861, to 100,000,000 pounds, or one-sixth of the 
totul production. Upon each reduction of duty, milKoDB of pounds more 
were consumed by tlie people, the consumptiun of coffee and patatoffl, 
bom the period of their general introduction, having gone band in hand. 
"Wo see the poor instinctively -valuing coffee more, the more they are Um- 
ited to potatoes as their chief food. 



3ILIC1FICATI0N OF LIMESTONES. 

It is some years since M. Kuhlmnnn of Lille proposed to preserve piH«s 
■ of Bculpluro, fcc, by impregnstiiig them with a solution of silicate of pol- 
«h. SiO' K.O+CO' CaO^SiO' CaO+CO' KO. Tliia process has bceii 
used on a grand scale in ccttaJn parts of the Cathedral of Notre Dnme. The 
architect of the cathedral reports as follows: 1. Tliat the infiltratiotl of 
silica made " sur les terraasea ct contre-foit du chiEur," in October, 18S2, 
has preserved tlie stone from the green moss that covers stones in mollt 
places : 2. That the gutters and flngging of limestone subjected to tMi 
process present aurfacea perfectly dry, covered with a silicious crust : 3. 
Tliat upon the stones so prepared, dust and spider webs are less comnon 
than npon the stone iu the ordinary slate. The report also statra Ihat 
tender stones have been rendered hard ; theyhave lost part of their pomoity, 
and, after being washed, they dry more rapidly than stones not ailicilicil. 
The process has succeeded completely on all calcareous blocks, whether 
isolated or forming part of the structure, new and old. 

It is not yet known how this process wilt act on mortals ; but if suc- 
cessful, the sihcification of an entire monument may be accomplished, and 
its restoration when old. The whole exterior might be thus covered widl 
a tliick hod of artificial silicate of lime, and a whole edifice be protected by 
this means from all atmospheiic causes of destruction. — Sillimaii'a Journal, 

THE STEHEOCHHOME OF FDCHS. 

The formation of an insoluble cement by means of the soluble silicates, 
I (water- glass,) whenever the carbonic acid of the atmosphere nets on 1' ' 
I substiuice, or whenever it is brought in contact with a lime-salt, has b 
I applied by Fticha to a most important purpose in the stercochrome. TB» 
' is esscntiaUy a process of fresco, invested with a capability of receiving 
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and perpetuating works of the highest artistic character, and which n^ay 
be executed on a vast scale. Fuchs' method is as follows : Clean and 
washed quartz-sand is mixed with the smallest quantity of lime which will 
enable the plasterer to place it on the wall. The surface is then taken off 
with an iron-scraper, in order to remove the layer formed in contact with the 
atmosphere, the wall being still moist during the operation. The wall is 
then allowed to dry ; after drying, it is just in the state in which it could 
be rubbed off with the finger. The wall has now to be fixed, i. e., moist- 
ened with water-glass. (An important point is, not to use too much 
water-glass in moistening the wall.) This operation is usually performed 
with a brush. The wall must be left in such a condition as to be capable 
of receiving colors when afterwards painted on. If, as frequently happens, 
the wall has been too strongly fixed, the surface has to be removed with 
pumice, and to be fixed again. Being fixed in this manner, the wall is 
suffered to dry. Before the painter begins, he moistens the part on which 
he purposes to work with distilled water, squirted on by a syringe. He 
then paints : if he wishes to repaint any part, he moistens again. As soon 
as the picture is finished, it is syringed over with water-glass. After the 
wall is dry, the syringing is continued as long as a wet sponge can remove 
any of the color. An efflorescence of carbonate of soda sometimes appears 
on the picture soon after its completion. This may either be removed by 
syringing with water, or may be left to the action of the atmosphere. Not 
to dwell on the obvious advantages possessed by the stereochrome over 
the real fresco, (such as its admitting of being retouched and its dispensing 
with joinings,) it appears that damp and atmospheric influences, notori- 
ously destructive of real fresco, do not injure pictures executed by this 
process. The following crucial experiment was made on one of these pic- 
tures. It was suspended for twelve months in the open air, under the 
principal chimney of the New Museum at Berlin; ''during that time it 
was exposed to sunshine, mist, snow, and rain," and nevertheless ** re- 
tained its full brilliancy of color." 

IODINE AS AN ANTIDOTE FOR POISONS. 

M. Bernard established some time ago that the solutions of iodine act as 
antidotes against the bite of venomous serpents, and especially of the 
crotales. He has recently conmiunicated another note (framed conjpintly 
with M. Greene) to the Academy of Sciences, to state tlUt the same solu- 
tions of iodine have a similar influence on the South American poisons 
called curare. Their experiments support the opinion long currently be- 
lieved, that the poison of serpents is an ingredient of these poisons, which 
have two effects analogous to those oC the bites of the most dangerous ser- 
X>ents. The curare is so very active that a dose of two or three centigrammes 
proves fatal to an animal of the size of a pigeon or a guinea pig ; but when 
this poison was mixed with a solution of iodine or iodiirated pot assium, it 
may be injected under the skin without danger. The poison may even be 
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injected first, and the iodine afterwaidB, without the former aJTecluigthe 
animal ; in this case, it suflicca to auspend the nbaorption of the tonal 
by the application of a cupping glass, which ^ves to the chemi- 
cal leactive the time to meet the curate and to operate ita diaoiganizotini. 
The SBmc remarks apply to the ticunas, another sort ot poison whicli eomei 
from the borders of the Amazon. Afterthis note had been read, M. Boob- 
singuult said he did not think it suifidenlly established that the cume 
contains the poison of serpents ; he said that, at the least, he could affinn 
that the curate he brought from one of the affluent streams of the Amawn 
contained none : the IndianB obtuned it by pounding in cold water tlie 
baik of a vejuca, which ia very common in the forests traversed bytho 
great rivers of Equatorial America. It was with this same curnie, giroi 
to M. Pelouze in 1S33, that M. Bernard made those in 
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ON THE SO CALLED 

M. Futtfarckeu has examined some amorphous phosphorus obtaiiwd 
from England. He received it in the form of a brownish red, shining, co- 
herent powder, the peculiar odor of which powerfully affected the ejee. 

By long washing with pure water, the phosphorus lost thirteen pet cent. 
in weight. The wash-water contained phosphorus and phosphoric acids, 
and a small quantity of phosphate of lime. The powder, when eiihatulcd 
by water, was put, when dry and neutral, into well-slopped vessels; it 
had, however, again become acid iu a very short time. 

Pifteen grms. of the so called amorphous phosphorus were oxidized with 
nitric acid; tills was readily effected without the assistance of heat, meielj 
by the gradual addition of the phosphorus to the nitric acid. 135 gmu. 
of fiuid phosphoric acid, of speciftc gravity 1.13, were obtained. Sulpbui«- 
ted hydn^n, however, threw down so much sulphuret of arse: 
this phosphoric acid that the quantity of metal in the phosphor 
have been equal to one-half p*r cent. 

For the sake of comparison, Sfteen grme. of common phoi^phoi 
converted into phosphoric acid of the same specific gravity. The quantity 
of acid was 160 grms. 

Exposure to a temperature of 392"-137° F. for three days left the amop- 
phous phosphorus unchanged, so that even the microscope could detect no 
globules of ordlhaty phosphorus. When heated in a glass tube drawft 
out to a capillary point, it became black, with evolution of a strosg odot 
of phosphuretted hydrogen, which probably arose from the decompoaitio« 
of the moist phosphoric acid. It did not fuse during the operation, and' 
on cooling re-acquired its original color. After the tip of the ginsa talN 
had been sealed up, the tube was inserted into another a little wider, and 
then strongly healed for a considerable time with the blow-pipe. No bu^ 
limate was produced, nor had the substance undergone any change by it 
exposure to a red heat. JJoiled with solutiuii of caustic polush, the sub 
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stance evolved no phosphnretted hydrogen. Oil of turpentine dissolved 
much less of it than of ordinary phosphorus. 

From this the author concludes that the so called amorphous phospho- 
ms does not deserve this name. It is rather a low oxide of phosphorus. — 
Archiv der Pharm. 

ON THE PRODUCTION OF BOHACIC ACID AND AMMONIA BY VOLCANIC 

ACTION. 

Mr. R. Warrington stated to the British Association that in 1841 a 
fdend of his had visited the island called Volcano, situated about twelve 
miles north of Sicily. The height of the mountain Volcano is 2,000 feet, 
and the depth of the crater 700 feet. The sides of this depression are 
covered with a white snow-like substance about one inch in thickness, 
beneath which is a fused lava, similar in appearance to the slag of a glasshouse. 
The boracic add rises in vapor and condenses on the surface of the ground 
or in crevices at the bottom of the crater, from which about 2,000 tons are 
annually removed. It occurs connected with sal ammoniac, and the author 
considers that it exists originally beneath the surface as a nitride of boron. 
When steam is passed over this compound at a moderate red heat, it is 
completely converted into boracic acid and ammonia, which are for the 
most part volatilized virith the aqueous vapors. This theory of the forma- 
tion of boracic acid was considered by the author substantiated by the 
analysis of the slag beneath and the snow-like mass above. The former 
contained nitride of boron, and the latter boracic acid and ammoniacal salts. 

VESSELS FOR THE PRESERVATION OF FLUOHYDRIC ACID. 

Stfldeler has found that gutta percha and vulcanized India rubber 
resist the action of fluohydric acid almost completely. A solution of the 
add, which was so concentrated as to fume in the air, was found, after 
having been for some time preserved in a bottle made of gutta percha, per- 
fectly colorless and clear. The gutta percha had undergone no change, but 
was somewhat brighter colored on the inside. — Ann. der Chemie und 
Pharmacies Ixxxvii. 137. [It would, doubtless be possible to cover the 
inaide surface of a glass bottle with gutta percha by pounng in a solution 
of the gum resin in chloroform.] 

■ 

OXIDE OF GOLD. 

Figuier, -who tested .the several methods of preparing this oxide, now so 
extensively used in electro-gilding, has determined the best to be as 
follows : Dissolve 1 pt. gold in 4 pts. aqua relgia, evaporate to dryness, 
redissolve in water, add a little aqua regia to take up the traces of metallic 
gold and of protocliloride remaining imdissolved. Evaporate again, redis- 
aolye in water, and mix with pure potassa perfectly free from chloride, 
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^B until it gillie an alkaline reaction witk turmeric [laper. Turbidity iamt- 
^H diately ensues, when it is mixed with chloride of barium ; nuEale of 
H baryta prccipitBtee as a yellow powder. "When the precipitute bcgiinU 
Bsaume a wliitiali appearance, the addition of clUorido of bmium must be 
diacontinued, as all the gold oxide has gone dovu, and the alkali conunenad 
to act upon the baryta of the chloride. The aurate of baryta ia tlientobs 
waahed until the waace'Waters cease to be piecipitated by sulphucio acidi 
The aurate is then heated to boiling, with dilute nitric acid, in order to 
eliminate the oxide of gold. By washing until the water no longer reddem 
litmus paper the oxide becomes pure, and must be dried between the Mdt 
of bibnloua paper by exposure to air.^Jbiir. de Pharm. 



ON THE KECOVEBy OF 
EMPLOYED FOR 

Tlie following method of reeoveriug gold and Bilver fram the flnida em- 
ployed in electroplating and gilding ia described by Prof. Ikilley, in ibe 
" Centcablalt," (German raaganine of science.) 

Tlie cyanide of gold, dissolved In an excess of cyanide of potssaiom, 
resists most means of separation ; even snlphuretted hydrogen prodtliW 
no precipitate in it. The complete separation of the gold cannot be eSiined 
in the humid way ; and this has giyen rise to the propuaitions of Bottchtr, 
Hesseiiberg, Eisner and others, to evaporate the fluid, mix the dry na- 
duo with an equal quantity of litharge, fuse the mixture at a stcoDg icd 
heat, and dissolve the lead trom the fused mass by hot dilute nitric oeidl 
by this means tlie gold is left as a loose sponge. A more iccenl Jilgpon- 
tian ia that of Wimmer, by which the masa left by evaporating theftnidlil 
dryness on the water-bath is mixed with one and a half times its wGtght 
of nitrate of potash, and thrown in small portions into a red-hot 
crucible. The explosions must be waited for, and the process continued 
■until the entire mass runs smoothly. The first 
against it, except the necessity of a Etiong &rc and the employment e( 
nitric acid; the second, on the contrary, is very unpleasant and unsafe in 
iU performance. It is sufficiently "well known that there ia no subEtaiM 
with which nitrate of polaah detonates so violently when liealed as irillv 
cyanide of potassium. If the portions of the mixture employed be only ■ 
littie too large, very violent explosions are produced, which cannot 1^ 
place without loss. 

The following process may be adopted in small operations with b plat- ' 
inura crucible over a spirit-lamp. The dried mosa of salts ia mixed witk i 
Bu equal quantity of powdered mnriBte of ammopia, and gently hestedt , 
The ammoniacal salta decompose the cyanides of the melole, fartnlif 
cyanide of ammonium, which is decomposed and volatiliied, whilst tlM i 
acid of the ammoniBCal salt or the liologen combined with the ammoiiiuim i 
unites with the metal which bad been combined with cyanogen. In Om ' 
present case, muriate of ammonia forms chloride of potasaluni, chloride of 



CHEMICAL SCIENCE. 26 

iron (when ferro-cyanide of potassium has been employed) and chloride of 
gold. The latter is readily decomposed with formation of metallic gold ; 
the other, at least partially, with separation of peroxide of iron, in fine 
crystalline scales. Undecomposed chloride of iron, as well as chloride of 
potassium, may be extracted with water after complete decomposition, for 
which a slight red heat is sufficient ; the gold forms a coherent spongy 
mass ; the iron fine light scales, which are readily separable by mechanical 
means. If any gold remain in the form of dust with the peroxide of iron, 
it may be dissolved out with nitromuriatic acid, ^the calcined oxide of iron 
long resisting the action of the acid,) and the gold thrown down by 
protostdphate of iron. In most cases this mode of separation will be un- 
necessary. The author has convinced himself, by the employment of meas- 
ured volumes of the same solution of gold, evaporation, heating with mu- 
riate of ammonia, and so forth, that even the quantfty of gold in such 
solutions may be determined with sufficient exactness. 

The same process may be adopted with plating flidds ; chloride of silver 
is obtained, together with oxide of iron, from the ferro-cyanide of potassi- 
imi ; the chloride is readily dissolved by ammonia ; metallic silver, of 
which, however, but little or none is formed, is extracted by nitric acid. It 
is unnecessary to say that the residue is operated upon in the usual man- 
ner to obtain the silver ; nevertheless, as the decomposition of the plating 
fluids may be effected in the humid way by means of sidphuretted hydro- 
gen, this process may not be so frequently adopted for silver. 

Lastly, it may be useful to inform those persons who occupy themselves 
with electro-plastic processes, that the employment of chloride of ammo- 
nium or a salt of ammonia in this manner furnishes a ready means of 
testing the composition of such fluids as are used in the formation of a 
galvanic coating. For solutions of copper, the author employs sulphate of 
ammonia, because, when muriate of ammonia is employed, chloride of 
copper is formed, which is partially volatilized with the undecomposed sal- 
ammoniac, producing a loss of copper. 

A NEW SOLVENT FOR COLLODION. 

MM. E. Mathew Flessy and Iwan Schlumberger have proposed wood 
^urit, or methylic alcohol, as a substitute for ether for dissolving collodion. 
For this purpose it has many advantages ; as it is not so volatile as ether, 
a thicker and more uniform coat can be applied on glass for photographic 
purposes. The solution of collodion thus prepared is capable of dissolving 
a much larger quantity of iodide of potassium than an ethereal solution, 
and will consequently yield a more sensitive coating. The onlyincon- 
Tenience attending the use of wood spirit, and which it is important to 
notice, is, that, during its slow evaporation from the surface of glass, &c., 
a certain quantity of formic acid is produced. By adding a little alcohol 
of sp. gr. 40^ to the wood spirit, and gently warming the glass plate upon 
which the coating is to be put, the formation of the acid may be obviated., 
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OK THE DETECTION OF BLOOD, C0HS1DEHED IN A CHEMrCO-LEGiL 
POINT OF VIEW, BY M. MOBIN, PR0FE5SOB OF CBEUlSTgT AT 

THE HEDICAL SCHOOL OF ttOOEN, FttANCE. 

The existence of blood on the clothes of an nssassi 
the most important probloma of judicisl chemistry. The action of tetgniu 
and. the power of the microscope, in many cases, dcioanstrate the pnatooe 
of the organic liquid, prorided that the criminal hm not washed hii elatbei 
with the precautions that science has placed at his disposal, or elm Ijiit 
the blood deposited on the bodies which hiTc served him as auppottt liu 
not undergone putrid fcrmeiitatioii, so as to destroy its characteristic ma- 

The assa'oin, in his haste to destroy that which is frequently an esKDiial 
portion of the evidence against him, waEhes his clothes with boiling wam, 
BDmelimes even with the addition of soap, with a view of hastening tbe 
disappearanee of this indubitable cridonce of his orime ; whence lesnto 
the tixation of certain matters of the blood on the tisstie. Thi> liquid, 
thtis concreted, gives to the stained part a greater consistence than that ot 
the tissue itself, and fonos staina of a more or less deep-brown color. 
These Etains are of two kinds ; sometimes they arise from a jet of blood, 
at others they are imbibed ; sometimes the former hare, so tO' speak, a 
spheraidel form, arid this happens when the blood ^ices on a tisnic pro- 
vided with small Gbrils which retain it, and seem to be opposed (o in 
juxtaposition, by lavoiing its coagulation. If, on the coutniry, the tinue 
is free from nap, the vital fiutd, by retaining fora longer time its tempera- 
ture, and in some measure its vitality and its fluidity, forms staina by im- 
bibition. Wliatever may be their state, when they are washed at a tem- 
perature higher than albumen coagulates they present the same color. 

The ordinary means of demonstrating the presence of blood upon a 
tissue consist in the immersion of tlie staias in distilled water, with l 
view of obtaining a solution of this coloring matter with some {mtw 
elements ; but this method of investigation is impracticable in the oaae of 
Btaius which have been washed with boiling water. To solvcthis pcoUcnt 
we have made sotne esperiroents, which we now communicate. We re- 
ceived human blood, issuing from a. vein, upon linen ; the tissue was im- 
mediately saturated with that liquid, and after some hours' expostlte to thi 
air stains were obtained, which were mate con^stent than the other jior- 
tiona of the tissue. They were washed with water at a temperature abova ' 
that required for the coagulation of the albumen. The stains thus acquini 
a duller tint (han they had previously. After this washing in ot^ai 
water, they were subjected to the action of boiling water containing m 
and flikally to that of cold water, until theliguor was no longer milky. 
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this state, and after desiccation, they were examined. Their consistence 
was always superior to that of the tissue itself; the washings had not 
perceptibly dissolved the elements of the blood. We then detached with 
the scissors some of these stains, which we reduced into small strips, 
which were suspended in distilled water. After long immersion the 
liquid was not colored, and agitation did not develop in it any streak 
which could render evident the solution of a body of greater consistency 
than the liquid employed. The application of heat did not determine any 
<^le6cence indicating the solij^on of the least trace of albumen. 

The course to be followed for indicating the existence of this organic 
liquid coagulated on the tissue, owing to the washing performed by the 
eriminal, consists in putting the stains in contact with a weak solution of 
pure potassa ; and, after reacting for some time, a liquor is obtained, which 
is precipitated white with nitric acid or with pure hydrochloric acid, 
which indicates the solution of one or more of the matters of the blood. 
By this alkaline treatment the stain loses some of its color, but what then 
is the body which is found in some measure indelibly fixed on^the tissue ? 
To solve this question, it is only necessary to put the stained tissue in 
eontact with pure hydrochloric acid, which dissolves the matter of the 
■tain, and forms a solution which, carefully reduced to dryness, furbishes 
a residue having the property of acquiring a very clear blue color, with 
ferro-cyanide of potassium, and a blood-red color, with sulpho-cyanide of 
potassium. These characters evidently demonstrate in washed blood- 
stains the presence of iron, which is always present in the blood. From 
the foregoing, when the chemist is enabled to establish in washed blood- 
stains the simultaneous existence of iron and a proteic element of the 
blood, it furnishes to the prosecution a new element of proof of guilt. — 
Jour* de CMmie Medical* 

METHOD OF EXAMINING BUTTER. 

The method of examining butter here described is only of use for the 
determination of its commercial value ; it is calculated to enable a com- 
parison of several samples of butter to be effected in a short time. The 
following instruments are required : — 

1. For measuring the butter, a cylindrical glass tube, about two and 
one-half inches long and two lines wide, and open at both ends, is em- 
ployed. It is ground in a conical form at one end, and flat at the other. 
Into this is passed a cork, attached to an iron wire, which closes the tube 
almost air-tight, but can be readily pushed through it. When in use, the 
cork is drawn back to the flat end of the tube, which is then filled by 
sticking it into a mass of butter ; care must be taken to prevent the intru- 
gion of air between the portions of butter. A mark is made on the tube, 
to indicate the quantity of butter lo be employed in the examination. 

•2. A graduated tube, five and one-half inches long, two and one-half 
lines wide, closed at one end, and ground off at the other, is divided at the 
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lower portion into ten equal parts, in Buoh a mnnner that these ten puU 
may reprosent exactly the voluine of butter contained in the other n\* 
to llie mark. In order to And thia Tolume, the butter measure ii to U 
filled with water, whilat the stopper is placed eKactly at the mark i the 
water ia then poured into the tube to be graduated ; and after waiting for 
half a minute, to make eure that all the water has collected, its kvd 
may Ije marked with a file, the height of water being taken to Ita lowett 
point in the middle of the tube. The apace below this mark ia thea 
dirided into ten equal parts, and marked with a Sle. Another Sie muk 
is made, three and one-half incbea above the graduation. 

To teat butter by means of thia inatiument, the measure is to be aiM, 
as above described, by inserting it to a little above the mark. Thig it 
eficcted with thin pieces of butter, by insetting the tube perpendicularly 
into the butter on a jilate, until the edge of the tube oomee in contact wilk 
the plate. The tube is then drawn back, and the stopper pushed don 
until the butler projects a little hcyoud the edge of the tube i and Ihii 
operation is repeated until the tube gradually HUb up. The mouth of the 
tube is then closed with the linger, and the cork pressed upon the butler 
until it is completely united ; the cork is then pushed exactly to the mark, 
and the projecting portion of the butter scraped ofT. In this mounei the 
presence of ait is avoided. The butter-measure ia then put over the open 
end of the graduated tube, and the butter pushed out of it by the stopper. 
The latter is then filled up to the mark with pure anhydrous ether, in 
'U'hich the butter ia dissolved by shaking, the open end of the tube being 
closed by the finger. In about half a minute all the fat dissolves ia 
the ether, whilat the impuritieg, such as buttermilk and watCT, ate »wn 
floating in the form of Hakes, or drops. If the tube be tlien left standing, 
all these impurities settle completely, in about twenty-four bouroi to On 
bottom of the tube, forming a stratum the tliicknese of which nay be 
ascertained by tlie diviiions of the tube. Each division, as may be a»c«- 
tained by experiments conducted in other ways, correspotuls pretty 
exactly with tcu per cent, of impurities, whether there be water or othra 
substances ; and as half degrees may be easily marked, the quantity of 
butter may be determined to five pet cent., or even more, exactly. 

Middling samples of butter deposit a stratum of two degrees; tliey 
consequently contain eighty per cent, of butter, and twenty per cent, of 
impurities ; in bad samples, which wore still regarded as salable, the 
tratum was not more than two and one-half degrees, and one uniple 
ven showed four degrees, containing conseiiuently only sixty per cent, of 
butter, and totty per cent, of impurities.— /"oJ^fFciM. Jour. CXXX. p. JIl. 

SOLIDIFIED MILR. 

A. method of making solidified milk, ''as adopted with success by Ht. 
Blfttcbiord, of Armenia, Dutchess Co., N. Y., is thus described in th« Htw 
York Medical Journal for October, by Dr. Doremusi — 
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*«To 112 pounds of milk 28 pounds of Stuart's white sugar were 
added, and a trivial portion of bicarbonate of soda, a teaspoonful, merely 
enough to insure the neutralizing of any acidity, which in the summer 
season is exhibited even a few minutes after milking, although inapprecia- 
ble to the organs of taste. The sweet milk was poured into evaporating 
pans of enamelled iron, embedded in warm water heated by steam. A 
thermometer was immersed in each of these water-baths, that, by fre- 
quent inspection, the temperature might not rise above the point which 
yean of experience have shown advisable. To facilitate the evaporation, — 
by means of blowers and other ingenious apparatus, — a current of air is 
established between the covers of the pans and the solidifying milk. Con- 
nected with the steam engine is an arrangement of stirrers, for agitating 
the milk slightly while evaporating, and so gently as not to churn it. In 
about three hours the milk and sugar assumed a pasty consistency, and 
delighted the palates of all present. By constant manipulation and warm- 
ing, it was reduced to a rich, creamy-looking powder, then exposed to the 
air to cool, weighed into parcels of a pound each,' and by a press, with the 
force of a ton or two, made to assume the compact form of a tablet, (the 
size of a small brick,) in which shape, covered with tin foil, it is presented 
to the pubUc." 

The doctor adds : — 

" Some of the solidified milk which had been grated and dissolved in 
water the previous evening was found covered with a rich cream ; this, 
skimmed off, was soon converted into excellent butter. Another solution 
was speedily converted into wine- whey, by a treatment precisely similar 
to that employed in using ordinary milk. It fully equalled the expecta- 
tions of all ; so that solidified milk will hereafter rank among the neces- 
sary appendages to the sick room. In fine, this article makes paps, 
custards, puddings, and cakes, equal to the best milk ; and one may be 
sure it is an unadulterated article, obtained from well-pastured cattle, and 
'not the produce of distillery slops — neither can it be watered. For our 
steamships, our packets, for those travelling by land or by sea, for hotel 
piurposes or use in private families, for young or old, we recommend it 
cordially as a substitute for fresh milk." 

INFLUENCE OF CHEESE ON DIGESTIOH. 

As a digester, as some not appropriately call it, cheese — that which is 
decayed and mouldy being preferred by connoisseurs — is often eaten after 
dinner. The action which experience seems to have proved it to possess, 
in aiding the digestion of what has previously been eaten, is both curious 
and interesting, and has had some light thrown upon it by recent chemical 
research. When the curd of milk is exposed to the air in a moist state 
for a few days at a moderate temperature, it begins gradually to decay, to 
emit a disagreeable odor, and to ferment. When in this state, it possesses 
the property, in certain circumstances, of inducing a species of chemical 



I 



I 



270 ANNUAL OP BCIENTIPIC DISCOTEEr. 

change and feimenlation in other moiat Bubslanoea with which it ii miud 
or is brought into contact. It acta eftcr the Bame mannei as sour leaTia 
does when mixed with sweet dougli. 

Now, old and pariJaU j decayed cheese acts in n similar way when inlit)- 
duced into the atomach. It cniues chemical changes graduall; to com- 
ncnce among the particles of food which has previously hecn eaten, and 
IhUH facilitates the dissolution which necessarily precedes digestion, ll ii 
only some kinds of cheese, however, which will eifect this purposf- 
Thoae are generally considered the hest in which some Itiud of cheoe 
mould has established itseli'. Hence the mere eadng of a roonel of 
cheese after dinner does not necenaarily promote digestion. If too new, 
or of Improper quality, it will only add to the q^uantity of food with 
which the stomach is alroaiiy overloaded, and mill have to await its turn 
for digestion by the ordinary process. — C/iemiilri/ of Common Lift. 

GCANO. 

At a mceling of the Society of Arta, some interesting statistics relative lo 
guano were presented by Mr. Uorace Green. 

Guano is generally understood Eo have been brought to the notice ol 
T^uropeana by Humboldt in 1S04. It was iirst brought to England a 
merchandise in 1833. It had, howerer, been used in i'eru for 600 yeiti. 
Of this excrementitious matter voided by sea-biids, a very large propartioa 
was decomposed before the guano of commerce was extracted from iu 
beds, and more bCUI before its arrival in port. Proof of the ra^d depre- 
ciation of guano in keeping might be found in the analyses of the dung 
of birds by Sir Humphrey Davy and M. Coindet. Coindet found in re- 
cent excrement 8.61 of puie ammonia, and of ammonia in the form o£ iU 
equivalent of uric acid 35.20, malsing a total of 43.81 per cent. Davy 
found that the soluble mitter of tlie dung of pigeons decreased &om 33 
per cent, in the recent excrement to IG per cent, in that of six months 
old, and to eight per cent, after fermentatioa. It appeared that in five 
years (1845-60) nearly fifiO.OOO tons of guano had been brought almost 
round the world for the stimulation of the soils of this country; hut it 
was generally believed that the zenith of supply from Peru was 
From the mean of many analyses of difiisrcnt varieties, it was stated that . 
the amount orHmmania was, in Snldanha Bay, 1.69 per cent ; in Tata- 
gonia, 2.5o per cent. ; in Cape and Algoa Bay, 2.00 per cent. ; and ii 
New Islands, 1.96- per cent. ; but in phosphate of lime, which wa 
neit most important element, the guanos were richer as they were poom 
in ammonia. The mean amount of phosphate of lime was, in Saldanha 
Bay, 3SA0 per cent, ; in Patagonia, 44.00 per cent. ; in Cape and Algo* i 
Bay, 20.00 per cent. ; and in the New Islands, 62.80. The question, 
however, acoge, whether or not large quantities of such manures could be 
eold at a price which ahould not exceed tliu home cost of super-phospfa 
of lime. Beferencc was then made to the Ouano Substitute Ftire of 
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1000^, and the Gold Medal, which were offered by the Koyal Agricidtural 
Society for the discovery of a manure equal in its fertilizing properties to 
Peruvian guano, and which could be sold at a price not exceeding 61, per 
ton ; and it was contended that, as, according to the composition of guano 
as given by Professor Way, and the known value of these several articles 
in the markets of commerce, the. value of a ton of such material would 
be upwards of 12^., it was not at all probable that any one wotdd dis- 
pose of it for 61, The author then proceeded to describe the fisheries 
guano oi Mr. Pettit, and gave the results of several analyses, from which 
it was deduced that, according to the scale before alluded to, the mean 
Talue of the samples tested was 9/. 7«. 7d, per ton. The manufacture of 
this guano on a large scale would be carried on by a process of the follow- 
ing nature : A given weight of fishy matter was placed in a large tank, 
and sulphuric acid of commerce added to the mass. The action of the 
acid was so powerful as speedily to reduce the organic matter to a soft 
pulpy consistency, resembling in appearance the fecal matter of birds. 
This pasty mass being placed in a centrifugal drying machine, and the 
superabundant moisture forcibly driven off, the partially dry matter was 
now submitted to a heat not exceeding 212° Fahrenheit, and afterwards 
pulverized in a suitable manner. In this process the oily matter of the 
fish separated itself and swam upon the surface of the liquid ; hence it 
could be easily separated, and formed an important item in the economy 
of the manufacture — since, taking all kinds of fishy matter, we obtained 
an average of three i)er cent, of oil, worth 251, per ton, or three-fourths 
of the whole expense of the raw material. Anotlier process might in 
some cases be adopted with advantage, especially with cartilaginous fish. 
As to the supply of the raw material, it was believed, from the testimony 
of many persons on the coasts, that an ample supply of refuse fish would 
be obtained at an average price of 1/, per ton ; and taking 60 tons of this 
weekly, the cost of manufacture and incidental expenses would be 
10,643/. per annum. From this there would result 93 tons of oil, which, 
at 251. perton, would give 2,325/., and 1,653 tons of guano, at 71, per ton, 
or 11,571/., making together 13,896/. as the amount of sales, or as profit 
of 3,253/. 

It was stated that some years ago an inquiry was instituted as to whether 
the offal and refuse fish of Newfoundland could not be prepared into a 
manure at a cheaper rate than that already in the market, when it was 
found that there were difficulties in the way, which led to the abandon- 
ment of the idea. 

BRITISH AGRICULTURE, 

At the London Society of Arts, Mr. Mechi presented a communication, 
in which he called attention to the new method of irrigation as practised 
successfully by him, which involved in its consideration our water supply, 
sanatary condition and physical support, and the application of steam to 
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ciiltiT«lion. Nearly the whole difference lietwGen this balance sheet andftc 
former one arose in the life stock Etcconnt. By irrigalinn he na« ennblcd u 
double, if not triple, his green and root eri^B, and thus render them ptoBlEljle 
instead oE unprofitable. It was quile clear that if he could double hie atock 
he doubled the quantity of his mannre, and thus affected impartandj the 
cereal cropa. If be doubled his green and rout crops, he would dinuaiih 
their coat one-half. This was Bctually ihe fnct, and therein was his praew 
and raost agreeable poaitlon. Every practical fanner knew tliat the ludni 
pari of his farm was the root crop, it costjjig him more tban the anintil 
lepaid, and leaitng a heavy charge on the ensuing grnin craps. Irrigation 
changed all this, and pemiillcd each crop to be responsible for its ona 
annual charge, thus tendering them all remnneratiTe. Professor Way, ii 
his recent aualynia of gi^sea in the " Royal Agricultural Society'B Jont- 
nal," had levealed the astounding truth, that irrigated grasses cantuB 
twenty-flve per cent, more meat-making matter than those n 
We know by our great chemists that our sewErs contain the elemenB of 
our food, of. in fact, our very selves, and that to waste them as we noir 
do was a cruel robbery on the welfare and happiness of our people, 
Fractical ejfperience has taught Mr. Mechi that the scwFrage was all ihs 
better foe ample dilution ; that the more you flood your cities with limpid 
streams, washing from every tainted and poverty-stricken co 
the dements of pestilence and suffering, the grateful earth will absorb 
them in her bosom, and return them to you as treasures of beallh and 
strength, "When he spoke of liquefied manures, he must be undenlood 
aa meaning all excrement! tious matter, solid or liquid, rendered fltlid n 
semi-fluidbytheadditionofwater, or by decomposition in water. lu dealing 
with quantities of such decomposing matter, a disagreeable and unheallhy 
eJft uvia would arise, however small the trap or cover of the tank ; but eiperi- 
enec had at length taught him that a jet of waste steam admitted into the tank 
above theagitatedmassofputrefac lion effectualljprevented any noisome odor,. I 
To irrigate a farm of 200 acres you would require— four-horse steam power; 
fifteen yards per acre of three-inch iron pipe ; a circular tank, alwut thirty 
feel in diameter and twenty feet deep ; two hundred yards ot gutto percba 
lo-inch hose ; a gutta percha jet ; and a pair of force pumps, capable of 
discha^ing 100 gallons per minute. At present prices, all this could ha 

" cted at about Si. per acre, ao that the tenant paying Os. ■ 
landlord for such au improvement would be a great gainer. While toucli- J 
on irrigation, it might be useful to consider drainage, with which it 
a close connection. OE course, without drainage, natural or aitiflciil . 
irrigation would be injurious. There could be no doubt as to the necessitj 
for tapping sand or peal pots, or other natural and free receivers of water, , 
when surrounded hy tenacious clays. I'p-and-down drains would gener-., 
ally do this ; but where they did not, lateral branches might he added. 
Ei-ery farmer with 200 or 300 acres, who had not a steam engine, had ■ '• 
great lesson to learn, as a good foui-horae power steam engine would difl 
sixteen real horses that could he found, the comparative tost being 
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160L against 600^., besides eating nothing when not at work, occupying 
less space, and economizing an immense outlay in casualties by disease, 
cost of attendance, and daily food. The author then alluded to Mr. 
Bomaine's steam cultivator, and to Mr. Usher's steam plough, both of 
which he thought might yet be made sufficiently powerful to work thirty 
-«r forty acres, or even 100 acres, a day. The former machine would, if 
required, deposit the seed and roll the land at one and the same time ; and 
when not cultivating, it would be available for driving the threshing-ma- 
chine, mill-stones, irrigating pumps, chaff and turnip-cutters, cake- breakers, 
ftc, requisite on most improved farms. It was also intended to work a 
reaper at harvest. The new American threshing-machine was considered 
to be an implement that would supersede all ours in cost, utility,'lightness, 
durability, and general enconomy ; but instead of working it by horse 
power, as had been proposed by their Yankee friends, he had attached a 
small portable steam engine of four-horse power to the machine, and 
proved its advantage over a relay of eight horses. 

• 

* ON THE SEWERAGE OF MANUFACTURING TOWNS. 

The analysis, made by Dr. Wrightson, of a natural deposit from the 
sewerage of Birmingham, formed near the embouchure of several sewers 
opening into the Kea, showed the absence of all ammoniacal salts and the 
icarcity of phosphates, particularly alkaline phosphates, and, at the same 
time, ^e presence of a large quantity of protoxide of iron, also of zinc, 
copper, and other metals in the state of oxides and sulphurets. These 
metallic salts, in the sewers, absorbed the sulphuretted hydrogen and am- 
monia generated by decaying vegetable and .animal matter, and, doubtless, 
contributed to promote the health of the town. The deposit contained 
when dried only 1.4 per cent, of nitrogen (not as ammonia) and 3.5 of 
earthy phosphates ; but about 11.7 of protoxide of iron, besides zinc, cop- 
per, and other metals to the extent of two or three per cent. — Proc, Brit' 
ith Association* 

ON THE EQUIVALENCY OF STARCH AND SUGAR IN FOOD. 

The following is an abstract of a paper presented to the British Associa- 
tion, 1854, by Messrs. Lawes and Gilbert. At the meeting of the British 
Association at Belfast the authors had given a paper « On the Composi- 
tion of Food in Relation to Respiration and the Feeding of Animals,'* in 
which they had illustrated, by reference to experiment, that, as our current 
food-stufis go, it was the amounts they supplied of the assimilable non- 
nitrogenous rather than those of the nitrogenous constituents, which 
measured both the amounts consumed by a given weight of animal, within 
a given time, and the amount of increase obtained from a given weight of 
food. The results, which formed the subject of the present communica- 
tion, afforded further illustration of some of the points brought forward 
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in the formpr one ; but they liad been arranged with reference to ( 
practical questions ae well 09 to the more seipiilific bearings of the subjW. I 
Thus, those interested in the growtli of sugar liad ling wished to oblui I 
the introduction of the lower qualities of that artiele, for feeding pnipMU, I 
duty free. The subject of the remission of the malt-tax, foe the imu I i 
object, hod also frequently been agitated. According to the resulla ol e>- |n| 
periment, (numerous tables of which were exhibited in the room, utd a 
which the animala had been mtide to rely to^about one-thiid of their wm 
food upon the starch or sugar employed,) it appeared that absolutely idn- 
tical amounts of the dry substance of the etarch and sugar, which 111 
thus been tried ogainst each other, had been both consumed by a jiwa 
weight of animal within a given time, and required to yield a 
weight of increHBe. The identity, therefore, in feeding vnlne, which htd, 
from thcknown chemical telationahip of theae two aubstanees, hceo tiilb- 
erto assumed, was thus experimentally illimtrated. If, therefore, »' 
had no higher feeding value than starch, the relative prices, wei^ fn 
weight, of sugar and the starchy grains generally used for feeding pur- 
poses, but which also supplied the needful nitrogenous conetiMnilii 
would afford an easy means of estimating the probable ecoodinj of Itr 
USB of the former. These new results were also consistent with dittrt 
esperimenls, published by {he authors some time Hince, " On the Compil- 
ative Feeding Value of Malted and Unmalled Grain." It was tr 
inalt and other saccharine matter might serve, in some degree, b 
relish to the food, end thus induce the animal to consume more, vhkb 
in " fattening " is always a consideration ; hut this incidental bencGl Could 
not counterbalance much increased cost ; hence, it did not seem proUUt 
that any extensive use of malt for feeding purposes would be such a bona 
OH had been supposed. The proved equivalency of starch and sugar in 
food was slso of interest in reference to some other of the views ma 
by the authors in their former paper. Thus, it had been shown thUl 
fattening animal might store up very considerably more fat than a 
ready formed in its food ; and this produced fat was doubtless, in agn>l' 
measure, due to the starchy and saccharine substances, which eonstitule a 
large a proportion of the non-nitrogenous constituents of our staple vrge 
table foods. It was these, too, which, in practice, served largely to mM 
the requirements of the respiratory function, which it had been showli 
nnder ordinary circumstances, measured to such an extent the ai 
food demanded by the animal system. 

ox THE HELATIVE VALUE OF DIFFEKENT KINDS OF W 

M. Marchal took twenty grammes of the muscles of the pig, o: 
calf, and hen, whicheontainedneithersinewsnor cellular tissue, nor adb^' 
ing fat, cicept what natiu'ally cKists between the muscular Jibres, a 
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dried them in a water bath for several days, and thus ascertained the loss 
which each sustained by desiccation : — 



rmST EXPERIMENT. 

Solid Matter, Water. 



SECOND EXPERIMENT. 

Solid Matter, Wafer, 



Pork, . . 


29.45 


70.55 


30.25 


69.75 


jDceiy • • 


27.70 


72.30 


27.50 


72.50 


"Wether mutton, , 


26.55 


73.45 


26.35 


73.65 


Chicken, 


26.35 


73.65 


26.30 


73.70 


Veal, 


26.00 


74.00 


25.55 


74.45 



According to these numbers, we should arrange the meats in the follow- 
ing order of their relative nutritive powers : pork, beef, mutton, chicken, 
veaL This order is, however, not the true one; because the leanest 
meat contains a certain amount of fat, and because this substance is not 
BO important an article of food as the pure muscles, it is necessary to ascer- 
tain how much a certain quantity of meats contain before we can judge 
properly of its relative nutritive value. M. Marchal accordingly treated 
the dried flesh with ether to dissolve out the fat, and obtained the following 
xesolts: — 



Beef, . 
Chicken, 
Pork, . 
Mutton, 
Veal, . 



Fat soluble in ether. 
2.54 



1.40 
5.97 
^2.96 
2.87 



Pure muscle 
insoluble in ether, 

24.95 

24.87 

24.27 

23.38 

22.67 



The last table shows that the true order should be beef, chicken, pork, 
mutton and veal, a result which experience confirms. It may, however, 
be remarked, that there is considerable difference between the same kind 
of meat derived from different animals, and that the same amount of two 
different kinds of beef broth, both containing the same amount of water, 
may have different nutritive values. — Comptes Rendus de VAcaddmie, 



ON THE VALUE OF PHOSPHATE OF LIME IN NUTRITION. 

In the Bulletin de VAcaddmie Imperiale de Mddecine, for January, 1854, 
we find a report by M. Mouri^s, in regard to the effects of phosphate of 
lime in the nutrition of animals, and, the influence which the judicious 
employment of this salt is capable of exercising upon the mortality of 
children in large cities. 

It has been a comparatively short period since physiologists began to 
appreciate properly the importance of inorganic principles in the phe- 
nomena of life. The farther we penetrate into this complex problem, the 
greater is the importance attributed to bodies, the presence of which in the 
human organism was regarded as quite accidental. 

Very dissimilar organic compounds may be substituted for each other 
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^H'fai OUT diet witliout any disorder in the general harmony, but the inorgudo 
^V principles can only be replaced by Eubatances very uloaely analogoui U 
^" them. Albumen, fibrin, and CEsein, and other more complex idinuuti, 
though differing in origin and composition, mayfuliil the same phjiiologi- 
Qkl end, but it ia different with inorganic ptincipleg. Lecanu his ehawn 
tbat iron ui indispensable for the proper constitution of hlood-globnlo : 
chloride of aodium ia of prironrj importance also as a constituent of ik 
liquor sanguinis ; and it is only as an exception that we Gnd, in c«r1>in 
gramnivora, this salt partially replaceil hy the phosphate of soda or of piM- 
ash. Liebig has shown that the chloride of potassium of the muscla 
cannot be replaced by chloride of sodium. Kiich inorganic constituent <:f 
the organism has, therefore, its definite and limited sphere of action, lo 
which it IB exclusively adapted. 

Among the indispensable inoT^nic salts, the phosphate of lime halds m 
important rank. M. Mounts has devoted himself to the elucidation of 
its peculiar action. He deduces from his experiments the following con- 
clusions : — 

1st. Phosphate of lime plays a nrioie important part in nutrition than 
has heretofore been believed. Independently of its necessity as a eonWituBil 
of bone, this salt maintains that irritability without which there ia no 
aaaimilalion, and consequently no nutrition. Its insufficiency, therefore, 
produces death with all the symptoms of inanition, while its itiBnffidency 
in a less degree produces a series of lymphatic diseases. 

2d. The food consumed in cities is deficient in this respect. Nnncs' 
milk has, consequently, the same defect. The infant as well as the f<ctD< 
suffers ft'om the deprivation of this element, so indispensable to its devel- 
opment and life. Hence one of the causes of the increase in the number 
of slill-born children, and of the mortality of infancy. 

3d. The addition of this salt, in combinatioo with animal matter, to 
aliroentnry aubatanoes, obviates one cause of disease and deulh. 

The following are the principal facts on which M, Mounts celietU 
establish these conclomons : — 

The blood of animals contains a constant proportion of earthy phoepliates, 
which is independent of their ingesta. The pigeon ingests phosphate ot 
lime slightly in excess in the grain and calcareous gravels whiah it picks 
np i the horse swallows an eieess in its foddcc ; the dog procure* a stiU 
greater eKcesa from the bonea on wliich it is fed ; and yet the blood of the 

Ipgeon contains in 1000 grammes 1.20 of phosphate of lime ; the horse O.fi ; 
the dog 0.1. This result ia not accidental ; all birds whose blood has beea 
analyicd have 1.5 to 1.2 of phosphate of lime, while the proportion in the 
Wood of Iha oamivora and hcrhivora varies from 0.9 to 0.4. The propor- 
tion thus regulated by Nature is modified by age and sex. The bulf, cow 
jmd calf have the same food, yet their blood ooctains respectively 0.6, 0.9, 
A.B of phosphate of lime. 
The requisite proportion of alkaline phosphates varies, therefore, in 
different animals, A pigeon weighing one pound died at the end of ten 
montha, during whiph period he was fed daily on one oz. of wheat, with 
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common water for a drink, by which rather more than a grain of phosphate 
of lime wasongested daily : on the other hand, a woman weighing 100 
pounds enjoyed perfect health upon a diet which furnished her daily with 
90 grains of phosphate of lime — thus health in the one case, and d^th in 
the other, with relatively equal quantities of this salt. 

We shall recur to this exaifiple to show how complex are the conditions 
of these experiments, and what reserve is necessary in drawing conclu- 
sions from them. 

M. Mouries asserts, and the fact has already been noted by Chossat, that 
if the proportion of alkaline phosphates of the food is deficient, there ensue 
atony of the digestive organs, imperfect assimilation, and death. To prove 
that pigeons die from want of phosphate of lime, we may observe that 
their death is hastened if they are allowed only distilled water, while their 
lives may be preserved by adding earthy phosphates of their food. 

M. Bouo^ardat observed that the grain on which MM. Mourics and 
ChoBsat fed their pigeons contained only traces of common salt. The birds 
tiierefore should be expected to suffer from the deprivation of this principle. 
ICBonehardat accordingly made this experiment ; he confined two pigeons, 
and fed them on dried grain. In two months the health of the female 
became impaired ; she suffered from thirst and diarrhoea, and laid no more 
eggs. She was set at liberty. She flew immediately to a window-sill 
impregnated with alkaline chlorides, and began to peck eagerly ; there was 
a larger quantity of salts on the interior of the window frame ; the pigeon 
entered through the open window, and permitted herself to be recaptured, 
80 imperious was her demand for these principles. Her health was reOs-^ 
tablished ; in three days she laid another egg. It is wrong, therefore, to 
conclude, with M. Mourics, that a deficiency of phosphates is the only 
cause of the symptoms he observed ; in this case, the absence of chlorides 
was the obvious cause. 

M. Mourics has established, by interesting calculations, that grain fur- 
nishes a sufficient supply of phosphate of lime for the reparation of bone, 
but not for other essential functions of the economy. From the curious 
ftct that there is a constant proportion between the temperature of animals, 
and the amount of phosphate of line contained in their blood, he deduces 
the principle that this salt keeps up animal irritability, without which 
nutrition is impossible. The following table presents some interesting facts 
in physiology :— 

Pho8, Lime. Temperature, 

Blood of the Duck, 1.50 42° 5 centigrade. 

" «« Hen, 1.35 to 1.25 41° 5 

" " Pigeon, 1.20 «« 1.23 40° ** 

" " Man, 0.80 " 0.6 37° 5 " 

•• «* Horse, * 0.40 " 0.5 36° 8 «« 

M « Frogs, a trace, 9° " 

If these results are confirmed, it will appear that the ingestion of phos- 
phate of lime is not only indispensable for the reparation of bone, but that 
it is connected with the function of calorification. 
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ON THE PROXIMATE PRINCIPLES OF THE BRAN OF WHEAT. 

Some years aincG, M. MiUon, as n lesnlt af Inng labor, armed at llie 
conclusion tliat bi-an la an aUmeiilary aubslaiics ; that biBti bread ruid plol 
bread was luote healthy and more imtritioua than white bread. ^ 
opinion liaa been contested, and KIQlon has been iromcallj' attacked for 
not conforroing to the r^men he recoromends. But the ojMnion is now 
Buatiuned by Chevreul, who declared his views on the occasion of ■ ne- 
moir of M. MouriclE on this subject. It is known, too, that, accordingls 
Mngendie'a expeiiiuent, dogs could live on bran bread, whilst they did 
when kept an wheat bread. This fact, which appenra singular, is explaineil 
throngh the researches in question. 

The inner sur&ce of bran ie covered with ozotized principles, which, like 
diastase, will dissolve starch, changing it into dextrine and sugar. Tlie« 
printijf.es differ somewhat from diastase. Still it is demonstrBted C 
bran acts as a ferment in fermentation, and consequently in a ^itul 
manner in digestion. — Silliinan's Joia-«al, Paris Correspondence. 



OS THE HESITLTS OF EXPERIHENtS ON THE PRESERVATION OF 
PRESH MEAT. 

This inquiry, presented to the British Association by Mr. G. Eamilbm, 
I was undertaken with a tiew of discovering a method by which beef « 
" be brought in a fresh state from South America. The expeiimenls were 
made by enclosing pieces of beef in bottles containing one, or a mixture 
wo or more of the following gases — chlorine, hydrogen, nitrogen, 
looia, carbonic acid, carbonic oxide, and binoxide of nttrt^en. 
these, the last two only possessed the power of retarding putrefacliun. 
Beef (hat had been in contact with carbonic oxide for the space of three 
weeks was found to be perfectly fresh, and of b fine red color. Binoude 
of nitrogen is capable nf preserving beef from putrefnotiou for at least five 
months, during which time the beef retains its natural color and consili- 
ence. When meat that had beeii preserved by the last process was cooked 
by roasting, it was found to po^eas a disagreeable flavor. If cooked by 
bulling, the ebullition must be continued for a much greater length of 
time than ia necv-'siary for fresh meal. 
, Dr. Calvert remarked, that he had opportunities of observing the well- 
known valuable anti-putrid pioperlies of carbolic acid, and inatatvced 
:a£e of the carcass of n horse that was at present in a fresh state, 
I although four years had elopsed since it had been soaked in li<]uoc i 
I laining the acid. He recommended the use of this acid for preserving 
I Indies intended for dissection, as it neither aJfecta the tissues nor discolors 
le organs. 
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ON THE AMOUNTS OF AMMONIA AND NITRIC ACID IN RAIN WATER. 

At the British Association, Dr. Gilbert and Mr. Lawes communicated 
the results of their investigations on the amounts of ammonia and nitric 
acid in rain water. Their results during many months of the last two 
years were tabulated and compared with those of Boussingault ; the great 
result being, that rain water contains not quite one part of nitrogen to the 
million in the form of ammonia, and about five parts to the million in 
that of nitric acid. The ammonia is found in largest quantity in mists 
and dews, as might naturally be expected from its being evolved at the 
surface of the earth, and being absorbed by any moisture. In answer to 
questions put to him afterwards. Dr. Gilbert stated that the nitric acid 
was found most abundantly after storms, and varied very greatly at differ- 
ent periods of the year. The amount of ammonia which descended in a 
month's rain was more constant. The doctor expressed his opinion, but 
with hesitation, that nitric acid and ammonia were about equally efficiejit 
in supplying nitrogen for plants ; and therefore, as nitric acid is the more 
abundant in the atmosphere, he conceived that it afforded actually the 
larger quantity of azote to the vegetable world. 

'^^ Boussingault has recently published some additional researches on the 
above subject, from which it appears that the rain of the country contains 
less ammonia than that of the city, and that the ammonia is more abun- 
dant at the beginning than at the end of a shower. He has also exam- 
ined the dew, and always found it to contain ammonia. The propoirtions 
by several trials were six milligrammes to the litre ; but the amount is 
reduced to 1.02 after a rainy day. On the 14th to the 16th of November 
a thick mist prevailed, so rich in ammonia that the water had an alkaline 
reaction ; a litre of the water contained about two decigrammes of car- 
bonate of ammonia. Seventy- five rains, including the dew and mist, 
examined, contained as a mean half a milligramme of ammonia. The 
great quantity of ammonia contained in the mist appears interesting in its 
bearing on vegetable pathology ; in fact, although ammonia in small quan- 
tity is favorable to vegetation, a large proportion would be injurious, and 
would show its effects, especially on the leaves of flowers. Moreover, stlch 
a storm might have a deleterious influence upon respiration, and especially 
on the lungs of persons with pulmonary affections. 

ON THE ABSORPTION OF NITROGEN. 

• 

A debate of great interest has been entered into in the French Academy, 
between M. Boussingault and M. Yille, respecting the absorption of nitro- 
gen by plants, which has been conducted with unusual interest, and some 
acrimony. 

The question discussed by these gentlemen was this : May we ascer- 
tain whether or not vegetables possess the faculty of directly absorbing, to 
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their artvantagB, a portion of this gaseous azole which forma the greeltsl 
t of the atmosphere ? The importance of the question is e^ideut: if 
the free and gaaeous uzote may directly enter into TCgelablc orgmisiii 
Trithout ptm^iig througli same iatenuediate combination, the vninble 
X of agricultural wealtli is in tlie alnioapheio ) if, on the contrary, 
before the luote commin|;1ea with the plunt, it must uoite itself to some 
other element, the agricultural chemist moat tora liia attention to the 
eeatch of some new and better method of favoring the slow and difficall 
formation of combinaliooa of aiote. In bath of the hypoCheacg the im- 
portance of manure remaioB incontestable, but their functions will ncitb« 
■o iinportant. If anote gaa is not capable of B»iimi1atian, if it is simply 
_ destined to temper the action of the oxygen with which it is mixed in the 
tir, it is evident how important organic matters are in manures, bringing 
a they do the elements of the azotic principles elaborated by the plants. 
'S, on the contrary, Che azote of air is abaorbed during the act of vegeta- 
tion, if it becomes in tliis way an integral part of the v^etable, then the 
mineral substances of manures contain the greatest port of th^ fertilising 
properties ; for the azote element would have been abundantly funiished 
by the atmospheric air. Why, then, has the chemist not yet determined 
this important point, whether gaseous azote is or is not directly aaaimiltKd 
by plants i The great obstacle lies in the dil&culties of making the ex- 
periment, which should resolve the question. When the chemist wooM 
place a plant under a dcfioiliTe regimen, to ascertain what it obtains from. 
the mineral kingdom, whence it estnicts a portion of its aliment, it is 
indiapooaablB to meaaoie, to weigh, to analyze every thing — the air it « 
respires, the water which moistens it, the soil which upholds. M. Bans- 
singault and M.. Ville use diiferent methods, of which they are tcnanous. 
It cannot be denied that M. Boussingault exhibits b great deal of art in ' 
the process he used in his eiperimenta. He first abandoned the ridicu- 
lous pretension — commonly entertained before him — of measuring by ( 
default the azote a plant would have absorbed while It lived during a cer- 
tain lime in a limited quantity of air. He substituted in its stead, raiung 
the plants in a completely sterile soil, and comparing the compoaicion' ot'i 

I the seed and the composition of the small crops so obtained at the expe 
o£ air and water alone. A handful of earth previously calcined, i 
vatered with distilled water, evidently can futnish no organic matter lo 
the plant which is developed there ; and consequrfltly, if, after the crop 
is gathered, the chemical analysis shows it contains more azote than tha < 
grains sown contained, it is manifest that tliia azote came by the 
result M. Bousfiiugault obtained by eiperimDnling with the seed of clover ' 
not 
du. 
the 



amunicating this result to the world, M. Boussingault did 
not pretend to do more than to eihibit the bore fact. Ee made no de- 
i to demonstrate that it come by the air in its normal slate, or by ■ 
c ammoniacal vapors from which the atmosphere is never excinpC 
M. Ville did not imitate his silence. He studied the question, and found 
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the azote of the crops was ten, twenty, thirty times greater than the azote 
of the seed. However, M. Boussingault, pursuing his researches, (using 
a diiferent method,) attained diametrically opposite results, or results 
which are completely negative. To avoid any objection which might be 
urged on the ground of the permanent communication of the apparatus with 
the external air, he planted the objects of his experiments in a completely 
dosed vase, and furnished them in the beginning with the quantity jof 
carbonic acid and of water necessary to their alimentation during the 
whole course of their development. The apparatus was thus made ex- 
tremely simple, being nothing but a large glass globe, capable of holding 
some sixty or eighty quarts ; he placed in the bottom of the globe (after 
having made it sufficiently humid) a certain quantity of pumice stone, 
pounded, which had been washed, heated red hot, and, after it had cooled, 
mixed with th^ ashes of barn-yard manure, and of seed similar to those 
about to be planted. The opening of the globe was immediately covered 
with a cork, which was itself covered with a caoutchouc cap. Forty-eight 
hours after this had been done the cork was again removed, and enough 
pure water added to bathe the base of the pumice stone, which had been 
disposed in a heap. Then the seed were planted — they being inserted in a 
glass tube, which guided them to the place where they should lie. After 
the seed were introduced the globe was again closed, and, when the seed 
had germinated sufficiently, the confined atmosphere was charged with 
carbonic acid gas, by substituting in the place of the cork a second globe 
superposed on the first, having about one-tenth of the capacity of the 
first, and containing the acid gas prepared beforehand ; the juncture be- 
tween them was then filled with sealing-wax, and half of the apparatus 
was buried in the ground. The experiment was now abandoned to itself, 
and the experimenter had little more to do besides to observe the plants' 
progress, to take advantage of the opportune moment to transfer them to 
his laboratory. The result of M. Boussingault's experiments is, that there 
is no azote &xed in an appreciable quantity during the course of the vege- 
tation : the azote of the seed passed into the plant, the azote of the air re- 
mained fixed in the air. M. Yille urges that a positive result is of more 
importance than a mere negative result ; that he has, to sustain his posi- 
tion, the gramme of azote which he discovered in the plants he reared on 
a perfectly sterile soil ; besides that, during his experiments, he ascertained 
the circumstances in which M. Boussingault placed his plants are pe- 
culiarly unfavorable to the health of the plant, and to the exercise of the 
function of assimilating — they pervert the function whose office they both 
are studying. 

This discussion, although no positive results were attained, will never- 
theless be read with interest. 

The following is an abstract of a communication previously pres^ted 
to the French Academy, by M. Ville, on the absorption of nitrogen : — 

After stating that it has often been asked if air, and especially nitrogen, 
contributes to the nutrition of plants, and, as regards the latter, that this 
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question haa alsraja been answered negatirelf, the author remarks that it is, 
howcTcr, knoivn tlint plants do not draw ail their nitrogen Crom the soil, 
the crops produced eyery year in manurpd laud giting a greater propor&m 
oF nitrogen t)ian is contained in the soil itself. The question which lu 
lias proposed to himself for solutioa is, "Whence, then, cornea the exeeai of 
nitrogen which the crops contiun, and, in a more general mimner, Iht 
nitrogen of plants, which the soil has not furnished f He diyides liii in- 
quiry into the three following parts : — 

First. Inquiry into and determination of the proportion of the nm- 
monia contained in the aic of the atmoaphere. 

Second. Is tiie nitrogen of the air absorbed by plants ? 

Third. Influence on vegetatian of oiamonia added to the air. 

1. The author remarks, that sioce the observation of M. Thcodnre dc 
Saussure, that the aic is mixed with ammtmiacBl Tapors, three attempt! 
hare been mode to detenulue the proportion of ammonia in the ait i * 
million of kilogranmiea of the air, according to M. Grayer, contain 0.332 
kil. ammonia; according to Mr. Kemp, U.SSO kil. ; according to 
FrcseniuB, of the air of the day, O.09li kil, ; and of night air, 0.169 kit 
Hb stales that he has shown tho cause of these discrcpancie*, and prored 
that the quantity of ammonia contained in Che air is 22.417 grmi. for i | 
million of kilogrammes of the air, and that the quantity oscillates be- 
tween 17.1i grniB. and 29.4:3 grms. 

2. The author states that, though the nitrogen of the air is absorbed lij 
plants, the ammonia of the air contributes nothing to this absorptiDn. I 
Kot that ammonia is not an auxiliary of vegetation, but tlie sir contains 
BCaroely 0-0000000331, and in this proportion its efiects are inappreciable. \ 
These conclusions are founded upon a great number of esperimenlB in 
■which the plants lived at the eipenao of the air, without deri»ijig any I 
thing from the soil. For the present he eouGnes himself to laying dowa 
these two conclusions :— 1. The nitrogen of the air ia absorbed by pltnH, , 
by the cereals, as by all others. 2. The ammonia of the atmosphere pei- 
forma no appreciable part in the life of plants when vegetation takei j 
place in a limited atniosphcre. After describing the apparatus br loeant ' 
oC which he carried on hia experiments on the vegetation of plants placed 
in a soil deprived of organic matter, and the manner in which the experi- 
ments were conducted, he adduces the results of these Rsperimeula in 
proof of the above conclusions. 

3. With reference to tho influence of ammonia on vegetation, the «■• 
thor stat^ that, if ammonia he added to the air, vegetation bee 
remarkably active. In the proportion of four .ten-thousandths, the influ- I 
ence of this gas shows itself at the end of eight or ten days, and from tin* ' 
time it raanifeats itself with continually increasing intenaity. The leavea, i 
iriiioh at Srst were of a pale-green, assume a deeper and deeper tint, aod 1 
for a time become almost black; their petals are long and upright, u 
their surface wide and shining. In short, when vegetation hoa nnived at ' 
its proper period, the crop is found far beyond that of the same [ilantt 
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{prowing in pure air, and, weight for weight, they contain twice as much 
nitrogen. Besides these general effects, there are others which are more 
Tariable, which depend upon particular conditions, but which are equally 
worthy of interest. In fact, by means of ammonia we can not only stim- 
ulate TCgetation, but, further, we can modify its course, delay the action 
of certain functions, or enlarge the development and the modification of 
certain organs. The author further remarks, that, if its use be ill directed, 
it may cause accidents. Those which have occurred in the course of his 
experiments appear to him to throw an unexpected light upon the mechan- 
ism of the nutrition of plants. They have at least taught him at the ex- 
pense of what care ammonia may become an auxiliary of yegetation. 
These experiments, which were made under the same conditions as those 
upon the absorption of nitrogen, are then described, and their numerical 
results given. 
To the conclusions already stated, the author adds, that there are periods 
, to be selected for the employment of ammonia, during which this gas pro- 
duces different effects. If we commence its use when several months 
intervene before the flowering season of the plants, it produces no dis- 
turbance ; they follow the ordinary course of vegetation. If its use be 
commenced at the time of flowering, this function is stopped or delayed. 
The plant covers itself with leaves ; and if the flowering takes place, all the 
flowers are barren. 

ON THE CULTIVATION, USES, AND ANALYSES OF MADDER. 

The following communication, addressed to Dr. A. A. Hayes,.of Boston, 
by Mr, Games, of Lowell, has been published in the Scientijic American : — 

Lowell, Mass. 

At the request of Dr. S. L. Dana, of this city, I have made several analy- 
ses of different kinds of madder ashes, with a view to discover, if pos- 
sible, the reason of the superiority of the Avignon madders. By the ad- 
dition of carbt. lime, even to Turkey madders, the colors are improved in 
stability and brightness ; the French madders, as imported ground for use, 
need no such addiuon. The object of these analyses was to show whether 
there existed in French madders a larger amount of carb. lime than in the 
other varieties. 

Tfiere are several theories as to the function of the chalk ; by some it is 
supposed to act by saturating an acid present ; by others it is thought that 
the combination of two different bases with the coloring matter gives 
much more solidity to the dye, in consequence probably of a greater in- 
solubility in the compound formed. Experiments made by M. Koechlin 
— the celebrated calico printer of Mulhausen — seem to prove that in all 
instances of madder dyeing, under the influence of chalk, a certain amount 
of lime becomes added to the aluminous mordant, and in the subsequent 
clearing with a soap bath some of the alumina is removed, and there re- 
mains upon the fibre of the cloth a combination of the two earths, lime 
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and ainmina, in atomic proportiona, or neailj' so. The roaddors su^jcdri 
lo analysis were Aiocriciin, Ayignon, and Turkey. The Americsu m 
gronii in Monla^e, Masti., an the fGrm of Martin II. Clapp. aud Die rood 
used were of four years' growth. The land upon which it wm grewnii 
the "intecral" lying near the Connecticut River; it was trealMl UTth 
twenty loads oT strong green manure, and one hundred pounds of pltwa 
to the acre; Indian com was grown upon it the year previous lo pbmfii^ 
with madder. The next year the manure and plaster were applied u be- 
fore, and the madder roots planted. The erop Was Cultivaled Oie let 
three years in the same manner aa potatoes, with the addition ofoneehiii- 
el fuU of well-rotted manure and a little plaeter to each hill, late in the «n. 
tumu of each year. The different samples were burned in a muffle, 
without regard to the percentage amount of ash which each TBiielj 
jieldcd. 

The different aahes were found to consist of 

Frateh. Turkey. 

4.71 
5.50 



Chlo. sodium. 


2.G1 


3.78 


Carbt. potqsea, 


7.*5 


4.10 


Cacht. Boda, 


3D.23 


0.78 


Bilica, 


8.48 


25.88 


Phosphate lime. 


12.76 


19.75 


Carbt. lirae. 


23.39 


32,78 


Carbt. mogneaU, 


6.05 


f 


Alumina, 


- 


3.68 



S9.9I 



99.57 



19,97 



The American madder, when treated with from 4 to 6 per cent, of chift, 
gives colors every way superior to the beet French. The "pinks" and 
•I rosea " stand the process d'Aviaage, furnishing colors which are I 
"pink" and "rosy " than the French; it aJso furnishes a purple 
much more desirable shade than that obtained from the French. Pied. 
in equal weights, the American gives deeper color* than the PKnch, shov- 
ing a greater percentage of coloring matter. The ground Freueh DuddKi 
as imported, will, if treated with an additional amount of carbt. li 
furnish colors wliich ore inferior to tliosc produced by tlie same alticla 
without this addition. 

The French madder will, if trea.ted with a dilute acid, effervesce strong- 
ly. This eiTerveacencc will not take place by treating any other of tha 
ground woodn or plants used in dyeing in the same way, and s 
indicate the presence of a free carbonate. The Dutch madders have al- 
ways needed an addition oC cnrbl. lime lo produce brHliont a 
colors, but within a few years Dutch madders have been imported gtmoA i 
on the French process. These do not need any addition of carbt. li 
The Dutch madders, as formerly imported, will not effervesce when treated 1 
with a dilute acid. The new " Dutch roots ground on the French po- 
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i" when treated in the same manner, show evident signs of the 
e&ce of a carbonate. 

It would seem as if all that is needed to obtain as good a reputation ^ . 
the American madders as any in the world» is to have them ground on 
the French process, which, from the deportment of the different varieties 
of madder when treated with carbt. lime, would lead to the supposition 
that there is a certain amount of carbt. lime added to the best French 
roots during the process of grinding. 

There seems to be a fair inducement for the farmers and growers of 
Kew England to cultivate madder ; for although Mx, Clapp labored under 
many disadvantages, such as building and. procuring an entire set of ap- 
paratus, drying kilns, &c., and obtaining but about one-third of a crop 
from his land as compared with the crops raised in Western New York, 
still he lost only the interest on the land cultivated. 

ON THE ANALYSIS OF THE ASH OF LEMON JUICE. 

In a communication to the London Chemical Society, Mr. Witt referred 
to the difference of opinion as to the cause of the value of lemon-juice as 
an anti-scorbutic, some attributing its effect to the acid, and others,' with 
Br. Garrod, beUeving that it supplied potash to the constitution of the 
patient, llie author had found forty -four per cent, of potash in the ash, 
along with lime and other substances. The whole quantity of the alkali 
in the juice was very sm^, only 1.7 grains in 1000 of the Uquid. Dr. 
Bence Jones expressed his conviction that the action of this remedy was 
not due to the very small quantity of potash it contained, but rather to 
the citric acid, which had an effect upon the system analogous to, but much 
leas than, that of oxalic acid. 

PREVENTION OF THE RAVAGES OF THE SHIP WORM. 

A plan for the preservation of submerged timber from the attacks of the 
« worm *' has been devised by Mr. Swan, of California. He claims that 
it is both cheap and effectual, and a committee has been appointed by the 
California Academy of Natural Sciences to investigate the matter. A ma- 
rine 'railway to which it was applied remains, at the end of eighteen 
months, perfectly sound ; while timber by its side, or the same species of 
wood, has within that period twice required renewal, having been fairly 
" riddled " by the Teredo. It is simply the application of a mixture of 
asphaltum, (one hundred parts,) sulphur, (forty parts,) and arsenic, 
(twenty parts,) used as a paint, the asphaltum being melted, the other 
materials stirred in, and the whole applied hot with a common brush ; 
the wood must of course be dry. If this proves to be as effectual as the 
trial here seems to promise, the value of the discovery can scarcely be 
overrated. — Com, to Boa, Society N<U* Hit., hy Dr, Ayret, 
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ON TKE PKBCENTAQE OF TANNIN IN DIFFERENT SDBSTAHCK8. 

The following nrticle ia conliibutcd to the Potytechwches CeatraOUU, 
by Prof. Fehliiigr — 

Among the Tsrians Hubstuicra wliich precipitate tannin from nolnthm, 
Buch 09 gelatine, quipine, animal skin, &c., Che latter has hilberto ban 
recommended ns tlie most apprapjiote for detenoining the petooittge of 
taimin. This method of valuation hns been prefened, becaose it icpre 
in mininturc the operation to which the tesulcs refer. There ore, ho* 
no detailed directions fbc its appliention ; and in repeated iriuU mad 
the author, under a variety of eonditionH, he has found that the taiu 
nevei perfectly precipitated, and that the eolutions soon become nioi 
Experiments with solutian of quinine, freshly precipitated oxide of 
or alumina, did not give more satisfactory resulla. He then tried gelatine 
in solution ; and instead of weighing the ptempititte obtained, by adding 
an esceaa of gelatine, preferred adopting the volumetrical method, estinul 
ing the quantity of solution of gelatine of known centigrade value ic 
quired to precipitate tlie tannin. For this purpose, it is indispen«ble fli»t 
the precipitate should aepaiate readily ; but with most kinds of tumin 
this is not the case. The author has found it advantageous to ose a dilaia 
solution of gelatine, and to have the liquids quite cold. Hit mode of 
operating is as follows : — 

The solution gelatine is prepared by digesting 10 grras. of dry gelatine 
(containing about 18 or 19 pec cent, of water) in water for twelve hoars, 
and then applying heat until the solution is complete. The volume ii 
then made up to 1 litre. 

For the purpose of determining the centigrade value of the gelatine »ii- 
lution, 0.2 grm. of pure tannic acid, dried at 212° F., is dissolved in 1011 
or 120 grms. of water, and the gelatine solution added from a graduated 
burette until the precipitation is complete. Filtration is generally neces- 
sary towards the end of the operation, or, as a substitute, tlie following 
plan may be adopted ; — A narrow open gloss tube is covered at one otd 
with some tolerably thicli linen bound tight by a cord ; on iromerring tliis 
covered end in the liquid, and sucking out the air by the mouth at the 
other end, a portion is rendered clear by passing through the linen, and 
may be poured into a tulie and tested with gelatine. 

The author found that the 0.2 grm. of pure dry tannic acid required 
from 32.fi to 33 cub. centims. of the gelatine solution for perfect preci}Dla- 
tion ; when the gelatine solution ia some days old, a larger quantity is 
necessary, 36, 38, or even *0 cub. centims. It is therefore necesaarr in aU 
cases, when the gelatine solution has been kept any time, to determine 
Ks centigrade value by mcina of tannic acid immediately before making 
■ny experiments with it. 

If it is required to estimate the value of oak or other barks for tanning, 
they are first dried in a worm room, powdered finely, digested in quan- 
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tides of 10 grms. with warm water, and exhausted by means of a dis- 
placement apparatus, constructed of a tube 2 feet long, 1 inch wide, and 
drawn out at the lower end, which is loosely stopped with cotton wool. 
Some substances may be introduced dry into this apparatus, and exhausted 
by warm or cold water. The extraction may likewise be facilitated by 
the pressure of a column of water, applied by fitting a narrow glass tube 
. inth s cork into the upper end. 

In most cases, the extraction is completed in one or two days. When 
the operation is properly conducted, the quantity of liquid extract amounts 
to half a pound or a pound. It is then treated with gelatine solution so 
long as a precipitate is produced. A few drops of dilute hydrochloric acid 
Ibcilitate the separation of the coagulum. 

The quantity to be taken for an experiment of substances rich in tannin, 
such as galls, is about 0.5 or 1.0 grm. A simple calculation gives the 
percentage of tannin. 

The author states that he has adopted this method in repeated examina- 
tions of tanning materials during the last ten years ; he has found the re- 
sults tolerably constant, and, notwithstanding its apparent imperfection, 
more trustworthy than any other yet known. 

He estimates the relative value of several substances of this kind as 
fcUows : — 

Pine bark contains from 5 to 7 per cent, tannin. 
Oak bark contains 9 " " 

Best oak bark contains 19 to 21 " ** 

Galls nuts contain 30 to 33 " ^ " 

Aleppo galls contain 60 to 66 " " 

Chinese galls contain 70 " " 

These data at least admit of comparison with each other, and indicate 
with tolerable certainty the respective value of these substances to the tan- 
ner. This method of valuation is indeed based upon the assumption that 
the same kind of tannin exists in all these substances. It is, however, 
extremely probable that this is not the case ; but, at the same time, it may 
fairly be assumed, that if different kinds of tannin combined under simi- 
lar conditions with different quantities of gelatine, they will also combine 
animal skins in the same relative proportions. If, therefore, this method 
does not indicate the absolute percentage of tannin, it still gives the per- 
centage value of the substance examined ; and it is precisely this which 
the tanner requires. 

It is another question, whether gelatine solution precipitates all the 
substances of the tanning material which combine with the skin ; and it 
therefore rfnnains to be determined by experience whether such a method 
of valoation is sufficient for the purpose of the tanner. 
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COLOKINO MATTER OF 

This question has been studied hj Eeveral chemists, and still is, beyond 
doubt, one of the most obacure aabjrets invegolable cbemiatry. Bolaniitt 
have long admitted that flowers owe their color to two coloring prind- 
ples— a blue, colled cyanic, and a yellow, called xanthic. For soiOB time 
the blue color of blue flowers was attributed to presence of indigo ; kut 
Chevreal showed that this blue is alwaya reddened bj ucida, which iin 

:\s the indigo theorjr aside. 
MU, Fiimf and Clocx have iaoluted the blue principle, and they call it 

yaaine. To obtain it, they treat "with bailing alcohol the petals oT the 
violet, or iris, unUl the flower is colorless and tbe liquid takes a flue blue 
The tint disappears soon, but reappears on evaporating the akoM 
in the air ; on poiuiiig water into the product of this evaporation, a ratin- 
i substance separates ; the coloring matter remainB in solution, and mi]r 
be precipitated by acetate of lead ; tbe predpitate is green ; it is wubcd 
■with a large amount of water, and treated with Bulphuretled hydrogen, 
which removes the lead,^aii<I Icares the cyaniue in solution. It is gently 
eiaparated in a water- bath, abeolute alcohol is added, and then tbe cyraine 
is precipitated in bluish flocks fay ether. This coloring matter is nn- 
crystallizable ; ncida turn it red, alkaliea green ; it combines with line, 
baryta, &c. ; sulphurous, phoBphnms, and other acids, discolor it ; it rt- 
Humes its blue color through the presence of the oxygen of the air. 

The coloring matter of roses, peonies, some dalilias, Ike, is a modifiH- 
tion of cjanine ; the vegetable juices have an acid reaction, (wliicli 
changes the blue cyanine to red ;) while tlie juices of bine flowers ace nra- 
tral. In the presence of alkalies, the rose color becomes, flrst blue, ind 
tlien green. 

The yellow coloring matter has no relation to cyonine. There aie Iwo 
diSerent substances — one insoluble in water, xanthhte ; the other vcy 
soluble, xantheiite ; the former is analogous to the re^s, and, ulong villi 
cyanine, it produces in flowers an orange color, a scarlet, and a red. Ths 
Xantheine combines easily with oxides ; alkalies change it to brown of ( 
very rich ciloc and of consideiahle strength ; but acida cause the hrown 
color to disappear. These are the three principal coloring ingredients d 
flowers, il. Filhol, who has also atu^ed this subject, conlirms the lemln 
oE MM. Frtmy and Cloej;. He hna, however, found tliat these u>kdtl| 
matters may be disguised, or even destroyed, by mixture with the julM 
of white flowers. 

M. Pepin, " Chef de Cultures " at the Jsrdin des Plantea, of Fadt, hi* 
made some curious obfiervationa oo the change of color which culture pro- 
duces in flowers. He baa found tliat cultivHted annuals experience I 
change of tint more promptly than perennial plants, for each year Ihsj 
Bta renewed through the seeds. Such a change is, however, somctimat 
produced in bienniali and perennials, and rarely ever in ligneous species. 
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The annnal plants of Chili, Texas, and California, have a strong tendency 
to produce varieties with white flowers, especially when their flowers pro- 
duce either of the primary colors, — red, yellow, or blue. The samfris true 
of many other species introduced into France. The yarieties with white 
edor are first produced, and afterwards the yariegated. 

MUREXIDE AS A COLORING MATERIAL FOR WOOL. 

The following article on an interesting and important subject is taken 
from the Bulletin de la SocUti Industrielle de Mulhoiue : — 

" The beautiful researches of Liebig and Wohler upon uric acid and its 
deriyatiyes made us acquainted with a peculiar substance, to which they 
gaye the name of alloxan. This body is obtained by adding very gradual- 
ly 1 part of uric acid to 4 parts of nitric acid, of a specific gravity of from 
1.45 to 1 .5. The uric acid is dissolved with evolution of nitrogen and carbo- 
nic acid, accompanied by a considerable rise of temperature, which must be 
prevented as much as possible ; on cooling, the mass becomes nearly solid, 
firom the deposition of white granular crystals of alloxan. If these crys- 
tals be drained and dissolved in a very small quantity of water, and ex- 
posed to spontaneous evaporation in a moderately warm room, large, 
brilliant, colorless crystals, in the form of short right rhombic prisms, will 
be obtained. Alloxan is remarkable for the facility with which it under- 
goes changes when treated with different substances, and for the number 
of curious compounds thereby produced. Thus, if sulphuretted hydro- 
gen gas be passed through a solution of it, sulphur is precipitated and a 
new body formed, to which the name of alloxantine has been given ; or if 
its solution be slightly acidulated and a slip of zinc placed in it, the same 
body will be produced under the influence of the nascent hydrogen 
evolved during the dissolution of the zinc. Alloxantine, beixig sparingly 
soluble in cold water, readily separates in crystals, which may be obtained 
pure by solution in hot water : for, unUke alloxan, it is not decomposed by 
continued boiling. If 4 parts of alloxantine and 7 of alloxan be dissolved 
in 240 parts of boiling water, and 80 parts of carbonate of ammonia ^ 
added, a very peculiar body will be formed, which will crystallize on the 
liquor cooling. These crystals are of a beautiful garnet-red color by trans- 
mitted light, and have a beautiful iridescent green by reflected light. To 
this body the name murexide was given, from the murex, or shell-fish, 
from which it was supposed the Tyrian purple was formerly prociired. 
Previous, however, to the experiments of Liebig and Wohler, Dr. Prout 
had described the same substance under the name of purpurate of ammo- 
nia, but obtained in a somewhat diflerent way. iSo readily is this body 
formed, that a solution of alloxan will stain the skin purple in conse- 
quence of its production. This fact led its second discoverers to imagine 
that, like the Tyrian purple, it might be employed as a dye-stuff. The 
difficulty, however, of obtaining it, and of fixing it upon the fabric when 
formed, prevented for that time the idea from proving fertile. 

13 
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Some time since, however, Dr. Bhco turned his attention to the ant^W. 
and led by tlie fact above mentioned, that a solution of alloxan iniiiEd 
tlie skin, came to the concluaion, that, bj impregnadng a piece of wooUm 
cloth with that substance, he might be able to produce the mureiideffi' 
rectljr in the tissue. He tried tho experiment, and succeeded in dyQBgt 
piece of cloth of nn amaranthus tint, far more beautiliil than that pro- 
duced by cochineal. He cDiuiDiiniciited the results of his tint extaii' 
menta, still incomplete, to M. Alhert Bchlumberger, who has t,' 
by modifying and completing the experiments of Br. Sacc, in 1 
the process, merely indicated bj the latter, perfectly ptactienlile. 

Uig process is simple enough. Ue prepares a solution of alloxui, 
formed of 30 grms. of a]Ioj:ttn to each litre of water, and soaks the ti 
to be dyed in it, the excess nf liquid being then squeezed out in the or- 
dinary way, or by pressure between rollers. The cloth is then dried « t 
gentle temperature, and after an ageing of twenty-four hours the colar it 
brought out by possing the cloth over a roller heated to 212^ F. For Ifaa 
purpose the drying machines composed of several drums would aniwa 
perfectly, the doth Ireing successi-vely passed over each, iho greatest cm 
being taken to avoid folds ; woollen yam and wool should be put in i 
Blove heated by steara. According as the heat is eoromunicoted to tot 
dotli, a msgniliccnt purple tint, far more beautiful than any thing hitheita 
productd by the ammoniacul preparation of cochinenl, or by red dye- 
woods, makes its appearance as if by magie. The intensity varies sceord- 
ing to the strength of the solution of alloxan which has been employri. 
It is only necessary to wash tho cloth in cold water to give to tlie sbada 
its full brilhancy. 

M. Sacc found that the linest and most vivid shades could only be ci 
municated to the tissues mordanted with salts of peroxide of tin, and M. 
SctUumberger has confirmed this observation. Cloth not mordanted did. 
not give very satisfactory results, even after a prolonged exposure to ww* 
and damp air. He obtained the most satisfactory results by soaking Ih( 
cloth in a solution composed of eqnal parts of perchloride of tin and OxoUc^ 
atid, of a speciJic gravity of l.DOG. In tliis solution, at a temperature e( 
about 100° F., the doih is to be allowed to remain for an hour.tbw 
ringed and dried, and is then &t to be treated with alloxan. 
Holutioiui of the mordant be employed, there ts a considerable loas of calm- 
ing material and a deterioration of the shade. This may be attributed tS 
the presence of too great an exceea of stannic acid, which from itsopaeity I 

murexide, or by its acid reaction may decompose it.« Thii 
a especially the case if cliloride of tin be employed instead of atoniuU d 
Experience has shown that fabrics freshly mordanted give belter re- 
sults that those which have been mordanted for some time ; the deprecia- 
tion in purity and brilliancy of tint in the latter may even amonat to 20 
or 30 per ci 

Mnreiide, as we have ah-eady remarked, being produced by the action 
of heat and ammonia, it occurred lo M, Daniel Dolifus, and the other 
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members of the committee for the chemical arts appointied by the Soci^t^ 
Industrielle of Mulhouse, to report upon the memoirs of M. Schlumber- 
ger, to try the effect of exposing a piece of cloth, treated with alloxan, to 
the vapors of ammonia. The result confirmed their anticipations ; for the 
color was immediately produced without the necessity of ageing the cloth 
after its impregnation with the alloxan. There can, therefore, be no doubt 
that the best results will be obtained in future by the employment of am- 
moniacal vapors ; for, besides the saying of time, there will also be a saving 
of alloxan. This substance is very liable to decompose, especially in the 
presence of even minute traces of reducing agents, such as protochloride 
of tin or sulphurous acid ; traces of the latter substance always remain in 
the cloth after the operation of bleaching, no matter how well washed it 
may be, and would be quite sufficient to prevent the formation of the 
murexide. 

As yet, all the attempts that have been made to communicate the murex- 
ide-purpleto cotton or silk have failed, that substance having an affinity appa- 
rently only for wool, to which it gives a permanent and durable dye. Sunlight, 
BO destructive to other purples, appears to have but little action upon that 
of the murexide ; a piece of cloth dyed of a rose color had its tint scarcely 
altered by exposure to the full action of the strongest sunshine during two 
days, and the color was only fully discharged by an exposure of more 
than two months. Boiling water and steam completely destroy the color 
produced upon cloth mordanted with salts of tin ; the decoloration com- 
mences in boiling water at a temperature of about 158^ F., and augments 
with the increase of temperature. This destruction of the dye is caused 
by the action of the mordant ; for cloth dyed without the use of mordant not 
only supports to a certain extent the action of boiling water, but even ac- 
quires a more uniform, and perhaps a more beautiful and deeper, tint than 
that given by prepared woollen fabrics. Further experience may show that 
hot water and the application of ammonia alone may be advantageously 
substituted for the mordanting and the passage over heated cylinders. 

Cold alcohol or ether have no action on murexide purple ; the former 
liquid destroys it at boiling temperature, without being colored purfde as 
is water. Alkalies, especially in a caustic state, are very destructive to it ; 
if a piece of cloth dyed with murexide be dipped into a solution of caus- 
tic soda, it assumes a violet-blue color, and is then decolorized. Soap, 
acting as a weak alkali, after a time alters it. Chlorine has no immediate 
action upon it, at least not in weak solut'ons. A^tic and oxalic adds are 
not sufficiently energetic to immediately discharge the color. Hydrochloric, 
nitric, and sulphuric acids act as decolorizers ; nevertheless the latter acts 
less quickly than the first two ; and what is singular, the color almost de- 
stroyed by sulphuric acid reassiuues 8 rose- violet by immersing the .tissue 
in ammonia. 

Bichromate of potash, chlorate of potash, acetate of lead, acetate of 
alumina are without action upon* murexide. This is not the case, 
however, with reducing compounds, such as protochloride of tin, 
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Fulphnret of ammonium, protoaulphttle of iron, which destroy the k 
tint very rnpidlyi the protochloride of tin produces a blue tinttwfnn 
de olorizes it, The reduction of the iniireside gives birth to & new bi 
Btoiic, whic'i. In ila turn, may reproduce chat Hubslsnce by a prop^lf 
conducted oxidization. 

From these reactions it is evident that the rose, BmBrantlinB, and pnt- 
ple shades produced with the mureiide, and which eiceed those productd 
by ell otheriaesna in richness and brilliancy of tints, have ah^o Iheid- 
vnntagE of being the most solid and durable, an advantage which will ng 
donbt be soon appreciated. 

^Ve have now to apeak of the sources from whence the supply of mie 
acid may be obtained, should the employment of raureiide become gm- 
eral. At present the price of that substance, which has never hitherto 
become an urciclc of commerce, would be so high that the murexide-piir- 
ple would be far more expensive than that produced with cochineal ; but 
if we lecollBct that, independent of the eicremcnts of serpents, &om 
which hitherto uric acid haa been made, tlioEe of pigeons, and (specially 
of all carnivoroua birda, silkwomiB, &c., and above all Peruviiui fuaaoi 
which may be obtained in immense qunntiliea, ore very lich in uric odd, 
and it may be produced from them at a very moderate price as soon u It 
becomes an article of commerce. No doubt, if neceesury, fowls might Ix 
so fed as to produce it in much larger qnantitiea flian they do naturally. 

Connected with this part of the subject, we may mentiDn that, iailie 
making of the alloxan from the urio acid, a conEiderable quantity of Iht 
former remoinB in the acid mother-liquid, liom which the crystals of ol- 
loxau separate. This portion could not be used to impiegnute tissues, in 
consequence of the nitric acid present, and would cause a considembla 
loss of material, and a considerable enhancement of the cost of the dye, 
unless it could be utilized. If a piece of liuc be introduced into the acid 
mother-liquid, aUoiantine will be formed, which may be retiovered by 
evaporating the liquid and allowing it to separate out. This substance, 
as we have before remarked, will also produce the purple color, and t 
mixture of it with alloxan will afford the best conditions for its production. 

M. Schlumberger has indulged some curioua speculations relative to 
existence of this coloring matter ready formed in nature, wluch it msy bt 
interesting to notice. M. Bacc has found that poultry, and espediUf 
birds with very brilliant plumage, such as the different paroquets, do nM 
produce sensible traces of uric acid during their period of moulting, whilst 
the quantity is very large when their fCHtherB are fully developed. ThB ■ 
quoatiou naturally suggests itself. What becomes of the uric acid in till 
former case ! May it not be transformed by some as yet unknown meta- 
morphosis in the animal body into a substance like alloxan, capable of col- 
oring the feathers i Murexide, as we have observed, is green by reflecled ' 
light; a substance, then, which gives violet (red and bluel and green (yel- 
low and blue) can undoubtedly produce all shades of colors, which ar» 
made up of those three colors. IIow curious it it should hcreaneT bi 
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found that murexide was indeed the source of all the varied hues of birds' 
plumage ! Still further, it is chiefly those animals which have but one 
means of exit for their excrements, and who produce large quantities of 
uric acid, that exhibit a display of coloring. Thus, for example, we have 
the skin of the serpent and lizard, the scales of fish, the wings of butter- 
flies, often colored in the most gorgeous manner ; whilst the skins of the 
mammalia are dull, and without the iridescence and metallic lustre which 
are so characteristic of the coloring of some of the classes of animals men- 
tioned. These are, however, mere speculations, but they nevertheless 
lead to a very imexpected supposition. The ancients were acquainted 
with a process for dyeing wool of a fine purple, which has been lost to our 
days, or at least is only practised in the East. Tradition, however, tells us 
that this beautiful purple tint was produced by pounding a quantity of 
small shell- fish, and adding to the mass either a quantity of urine in the 
state of putrefaction, or water in which some of the same shell- flsh has 
been allowed to putrefy. The cloth soaked in the liquid produced by 
these mixtures only developed the beautiful purple color, after long expo- 
sure to the air, and probably to heat. This mode of producing the color 
so strikingly resembles that by which the new color of murexide is pro- 
duced, that one is tempted to believe that the Tyrian purple was produced 
by that substance, and that, many centuries before the beautiful discovery 
of Liebig and Wohler, murexide was formed by the action of ammonia in 
the putrid matter employed upon substances derived from the uric acid 

which must exist in the intestines of the shell-flsh pounded up. 

« 

ON THE ACTION OF CITRIC, TARTARIC AND OXALIC ACIDS ON 
COTTON AND FLAX FIBRES UNDER THE INFLUENCE OF DRY 
HEAT AND PRESSURE OF STEAM. 

Mr. Calvert has observed that when two to four parts of these ficids are 
dissolved in 100 parts of water, and linen or cotton dipped into the solution 
obtained, and afterwards dried in the air, they, on exposure to certain 
temperatures, completely destroy the tenacity of the fibre. This action of 
organic acids is interesting when it is known that it takes place even at the 
low temperature of 180 -, 212° and 260° F. He also found that cotton 
and flax fibres, when prepared as above and then submitted to the influence 
of steam of three lbs. pressure, were destroyed. 

ON THE DISTRIBUTION OF IODINE IN THE MINERAL, VEGETABLE, 

AND ANIMAL KINGDOMS. 

Dr. McAdam, in a communication to the British Association, stated that 
an experiment where 100,000 cubic feet of air were analyzed, and one 
recently undertaken by him, where 60 gallons of rain water were exam- 
ined, having failed to yield a trace of iodine, he was inclined to think that 
other and more carefully conducted experiments were required before the 
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advanced by Chntin — Ihat an apprwiable amount of iodine iral 
present in thi^ nlmosphcre — could be admitted. Tlie author had fouiid b tnre 
of iodine iu 100 gallons of the water niied for doiaeBtic purpoeea in Edin- 
buigh, BH also in allDiit 60 land plants, some of wliich were edible, — anch 
as potatoes, wheat, barley, oata, beans, peas, pears, apples, and gooseberriet. 
The presence of iodine in the foud of animals necessitated its introductioa 
into the system of the animal, and, for a time at least, its retention Iheir. 
The author accordingly found iodine in the cat, the dog, the pig, the coir, 
the hocae, and man. In every instance but one, lauscle was the only pul 
of the animal frarae employed. Iu the horse, however, the lungs, Utu, 
heart, spleen, and kidneys, as well as the muscle, weie examined, and 
each organ yielded iodine. The miik and blood of the cow aJid common 
eggs gave a like efBrmativa result. The passage of iodine from tbeanimil 
ayatem bad also occupied the Etlcntion of the author. By wearing i 
starched gauze respirator far sis nights, (about 50 hours,) it was apparcDI, 
from no blue or rose tint being imparled to the gauze, that no iodine bid 
left the system by that road; whilst other experiments showed that ttc 
iodine compounds accompanied the other saline matters in their passage 
from the animal. I4o direct experiments had been made on soila; but 
considering that iodine is uniformly a constituent of limestone rocks, mi 
that theso are always present in and applied to soils, the author beliered 
that the latter must, to a greater or less extent, contain iodine. 



M. Pelonze, the son of the distinguished chemist of that name, propow 
to use an oiLy fluid consisting of a mixture of coibo-hydrogens, especiallj 
of benzoine, &.C., as a substitute for oil of turpentine in painting. Be 
obtains this fluid, which bolls from 100 to 168° centigrade, by the distil- 
lation of cannel coal, by means of sur-hcatcd steam. This liquid is c<dn- . 
less, very fl.utd, and completely volatile, leaving no stain upon paper, and 
is not altered by eipoaure to the light, It has a penetrating ranell, whieh 
reminds one of common coal gas ; but this entirely disappears when it . 
has evaporated. A number of comparative experiments have been made 
"With the object of comparing it with oil of turpentine, by a. committee a 
the Socicte d' Encouragement of Paris, all of which have resulted ii 
Bhowing that walls, woodwork, &c., painted with the essence of coal, 
dried far more rapidly, and the smell disappeared sooner, then where es- 
sence of turpentine was employed. Por eiaajple, in one case where the 
coal essence and oil of turpentine were respectively mixed with Ihrea 
times their volume of oil, and employed under exaclly similar circum- 
stance, the smell of the essence of coal was completely dissipated U the end 
of three days, while that part painted with the turpentine mixture I 
strong smell, and wai not completely dry. The introduction 
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inch an oil wonld be of great importance, not only in a commercial point 
of view, but in a hygienic one also. — Bulletin de la Sociiti ^ Encourctge^ 
ment* 

MELTING POINT AND TRANSFORMATION OF SULPHUR. 

Sir B. G. Brodie, F. R. S., read a paper on sulphur, at a recent meet- 
ing of the London Royal Society, in the course, of which he remarked 
that, m the various treatises of chemistry, great discrepancies exist respect- 
ing the melting point of sulphur, so much so that he was led to make sev- 
eral experiments, with the yiew of discovering, if possible, the true laws 
which regulate the transformation of sulphur and its liquidation. The 
melting point of sulphur varies according to its allotropic condition. This 
condition is readily altered by heat, and invariably, without peculiar pre- 
cautions, by melting. Hence the temperature at which sulphur melts is 
different from that at which it will solidify, or at which, having been 
melted, it will melt again. The melting point of the octohedral sulphur is 
114.6°. But from the facility with which this sulphur, when heated even 
below its melting point, passes into the sulphur of the oblique system, 
this fact may readily be overlooked. When this sulphur, even in the 
shape of fine powder, is heated for the shortest time between 100° and 
114.5°, this change cannot be avoided. For the transformation of large 
crystals a longer time is required. At a certain point the crystals become 
opaque, and are often broken in pieces at the moment of the change. 
"When sulphur has been converted by heating a sufficient length of time, 
it acquires a fixed melting point of 120°. This is the melting point of 
the oblique prismatic sulphur. If sulphur thus converted be carefully 
melted so as to raise the temperature as little as possible above the melting 
point, no sensible difference will be observed between the point of melting 
and that of solidification. To obtain this fixed melting point of 120**, 
care must be taken that the transformation of the sulphur has been thor- 
oughly effected. If this be not done, it may melt at any point between 
114.5° and 120°. If, however, the temperature of the melted sulphur be 
raised above its melting point of 120°, the point of solidification will be 
altered, and will lie even below the first melting point of 114.5°. The 
sulphur which is insoluble is bisulphide of carbon. This is prepared 
by extracting the hardened viscid sulphur with that re-agent, which 
has a melting point considerably above 120°, but "Which the author has 
not been able to determine with precision. It .is stated in chemical 
treatises that the opacity, which on solidification comes over the melted 
sulphur, is due to the transformation of the oblique prismatic into the oc- 
tohedral sulphur, and the consequent disruption of the crystal. To this 
cause is also attributed the evolution of heat, which has been observed in 
solid sulphur immediately after cooling. There are, however, no sufficient 
grounds for this view, and some of the observations are decidedly adverse 
to it. On extracting melted sulphur which had become opaque with the 
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bisulphide of carbon, traces of insoluble matter were constantly found, 
even when the greatest precaution had been taken to avoid elevation of 
temperature ; and this opacity appears to be due to the hardening of the 
viscid sulphur, and the consequent deposition of opaque matters in the 
pores of tJie crystals, which is quite sufficient to account for it. It re- 
mains, therefore, to ascertain the cause of the evolution of the heat ; and 
on this point the author suggests that, when the sulphur is tempered, the 
change takes place very slowly, and the heat evolved is not perceived. 
This view is confirmed by a fact that the viscid sulphur possesses aMther 
solid form. Sir B. C. B. has found, moreover, that when sulphur melted 
at a high temperature is suddenly exposed to intense cold, such as the 
cold of solid carbonic acid and ether, the sulphur formed is not visdd, 
but solid, hard, and perfectly transparent. When the temperature is al- 
lowed to rise to that of the air, this sulphur becomes soft anci elastic. 



OZONE. 

M. Meidinyer, at a recent meeting of the London Chemical Society, 
described the results of some investigations which he .undertook, with the 
view of ascertaining the causes of irregularity in the formation of the 
decomposition products of water in voltametric operations. He found that, 
whenever ozone is produced in considerable quantity, the volume of the 
evolved oxygen is much less than that which would correspond with the 
hydrogen given off at the same time^ The strength of the current, the 
temperature of the decomposing liquid, the strength of the acid, and the 
size of the electrodes, were found to exert a marked influence on the results • 
but the deficiency in the evolved oxygen^ which was sometimes very con- 
siderable, could not be wholly accounted for by the quantity of ozone 
present ; and the author considers that the large (Quantity of oxygen which 
sometimes disappears during the electrolysis is retained in the liquid in 
the form of peroxide of hydrogen. 



ARTIFICIAL PRODUCTION OF OIL OF CINNAMON. 

Strecker showed some years since that styrone is the alcohol of cin- 
namic acid. He now finds that it may be readily transformed into its 
aldehyde by the action of air and platinum black. This aldehyde is pure 
oil of cinnamon. 

At a late sitting of the Paris Academy of Sciences, M. Castets, manu- 
facturing chemist at Puteauz, presented a sealed paper containing a 
description of the discovery which he had made of the artificial produc- 
tion of quinine. 
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INFLUENCE OF PRESSURE UPON THE FORMATION OF CHEMICAL 

COMPOUNDS. 

Hydrate of chlorine, which is immediately decomposed at ordinary tem- 
peratures, and at the pressure of the atmosphere, remains for the most 
part undecomposed, even at a summer heat, when enclosed in hermetri- 
cally-sealed tubes, under the pressure of the chlorine which is set free 
from a portion of it which undergoes decomposition. In such a tube, 
when plunged into water of a temperature of 86^-104° Fah., the hydrate 
of chlorine is decomposed, but becomes partially restored on its return to 
the ordinary temperatures. 

This decomposition is not prevented by the exclusion of the air under 
the pressure of chlorine gas of the tension of the atmosphere ; under 
these circumstances, the decomposition takes place as usual at any tem- 
perature above 32° Fah. 

A tube in which hydrate of chlorine was hermetrically sealed was ex- 
posed to the sun for a whole summer's day. It became fluid, but did not 
indicate decomposition of the water by the setting free of oxygen. 

The author had already observed that, during the preparation of liquid 
sulphuretted hydrogen from sulphuret of hydrogen in hermetrically- 
sealed tubes, colorless crystsds are sometimes formed, wliich immediately 
disappear on the tube being opened. 

In two tubes, in which sulphur, but no liquid sulphuretted hydrogen, 
had separated, these crystals were found in large quantity ; they did not, 
however, make their appearance in a third tube, in which the persulphuret 
of hydrogen was enclosed together with concentrated muriatic acid. 
Hence the author concludes, that the crystalline compound, which is no 
doubt a hydrate of sulphuretted hydrogen, must be produced when a 
smaU quantity of water is enclosed with hydrate free from acid ; the 
water then combines with the sulphuretted hydrogen under the pressure 
of the condensing sulphuretted hydrogen, (17 atmospheres.) Under this 
pressure it is permanent at ordinary temperatures. If the tube be heated 
in water to 86^ Fah., the compound dissolves, and rapidly becomes fluid, 
returning to a solid state again on being cooled to the ordinary tempera- 
ture. — Prof* Wohler Ann, der Chem, und Pharm. 

13 • 
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EECEST PEOGBESS OF GEOLOGY. 

The researchea -which M. Banande has made npon the Silurian syslem 
of Bohemia haye recently been published. They imbody the fruits ot 
mora than twenty years' labore ; and hia labors and results now plnM 
him in the foremost rank of living geologists and palceantologisls. The 
number of fossils he has collected and described frcm the Silurian systfia 
is about 1200. K. Barrande dislingnishea eight stages of strata, to which 
he assigm a Silurian age ; four of them he regards as Lower Silurian, anil 
four aa Upper Silurian. Of his Lower Siluriao stages the two lowermost 
are azoic, the diatinctiona between them being founded on mineral charac- 
ters, the first being composed of eiyslalline rooka, and the aecontl of d»y- 
slates and conglomerates, similar to the foasilifeious Silurian abore them, 
but wholly destitute of organic remains. These axoic stages pu 
each other, and the upper section passes gradually into the foasiliferoUi 
beds aboye. The third stage of hia Lower Silurian, and the first of hit 
foBsUiferous horizons, attains a thickness of 120D feet, and contains no 
beda of limestone. The fauna of this section is very peculiar ; it is com- 
posed almost wholly of trilobitea and a few other fossils. These consti- 
tute a f3.una upon which he lays great s&ess, and designates as primorduL 
All the species are peculiar to itaelf, and the genera ore Jow and rudi- 
mentary, not typical and highly- developed forms. 

In Wales, and some other Silurian districts, this primordial fauna b 
also been clearly made out. The rooks which contain it ore tliose des- ' 
ignated by Prof. Sedgwick as the Lingula beds. 

The fourth and uppermost diyiaian of M. GarrandG's Lower Silnr 
composed of quartzose strata, with schistose alternations. Cephalopoda, j 
Gosteropodtt, Acephala, Brnchiopada, B few corals, starfish, crinoids, n 
Tip, with tcilobites, the fauna of this group in BDhemia. Trilobitea pro- 
Tail above all other forms, nnd here attain their nmxiroura developmcnL 

Of the four stages of the Upper Silurians in Bohemia, the tliree lower tj 
diviaioaa are typically caJcareous, and the culminant section EchiBtose.4 
The lowermost stage is astonishingly rich in fossils, containing between J 
fiOO and GOO species. The second stage preaenta a decreasing raona, and I 
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in the third fishes commence, and brachiax)ods have become rare. In the 
uppermost stage the community of species is reduced to the trilobites, 
and the entire fauna is poverty stricken. Traces of vegetables also indi- 
cate some considerable changes in the conditions of the sea- beds. 

M. Barrande definitely settles the fact, that the trilobite undergoes 
metamorphoses in the course of its existence as an individual. He has 
demonstrated the fact in the case of sixteen genera and twenty-eight 
species. The degree of change is variable, and its intensity is comparable 
with the phenomena in existing Crustacea. Among other points, M. Bar- 
rande has made out the probable eggs of these animals. As to their mode 
of life, he is opposed to the opinion that they lived in shallow water along 
the coast, and distinctly pronounces against the supposition of their para- 
sitic nature. 

Prof. Forbes expresses it as his opinion, in regard to the extinction of 
species in geological time, that every year's research makes it more . and 
more evident that it is simply the result of the influence of physical 
changes in specific arrears, and depends upon no law of inherent limitation 
of power to exist in time. ^ 

. M. de Archiac and Haime are about to publish an extensive work on 
the fossil animals of the nummulitic rocks of India. 

The enormous increase of pala)ontological observations may be meas- 
ured by a comparison between the number of British fossils catalogued a 
few years since and the nUmber at present recognized. The number of 
plants recorded in 1843 was 510 ; in 1853, 652 are cited. The increase is 
chiefly among the Mesozoic and Tertiary types. The Foramenifera, of 
which 82 were mentioned in the list of 1843, has increased to more than 
168. Of Zoophytes, the number has increased from 183 to 438 ; of Bryozoa, 
117 new species have been added; of Echinodermata, 213 ; of Cirripedia, 
21 ; Crustacea, about 150 ; Brachiopoda, 200 new species ; of Monomya- 
rian Bivalves, about 250 ; and of fossil insects, the number has also largely 
increased. This increase it must be remembered pertains only to the 
British Islands. 

Says Prof. Forbes, in his address before the London Geological Society, 
" Every geologist, whose studies have been equally or nearly directed to 
the organic phenomena of the three great sections of time usually received, 
Palaeozoic, Mesozoic and Tertiary, cannot fail to have been struck with the 
greater value of the difference between the first, or oldest section, and the 
two newer divisions, taken together, than between the first and mid- 
dle terms, and between the latter and the last. The degree of organic dif- 
ference between the Upper Mesozoic and the Lower Tertiary epochs is 
ratlier more, but only slightly more, than the degree of difierence between 
the lower and upper sections of the great Mesozoic period. But the gap 
between Palaeozoic and Mesozoic, although the link be not altogether 
broken, is vastly greater than at any other of the many gaps in the known 
series of formations. I am one of those who hold, a priori^ that all gaps 
are local, and that there is a probability at some future time of our dis- 
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covering gradually, somewhere on the earth's crust, evidencea of flie misj- 
ing links. All our experience and knowledge, theoretical and practital, 
-waRant the nfHrmation, thnt at every known stage of geological tiinethRC 
were sea and land. Even those who believe in a primeval aioio period 
vill hardly sanction the enppoailion that there has been any lepetidon of 
Bioic epochs since the first life-beaiing era commenced ; and if eo, and it 
there were always sea and land s'lice the commencement of the first Iba- 
HiliCerous formation, we are warranted in assuming that both earth and 
water had their faunas and florae. All geological experience goes to show 
that wherever you have a perfect sequence of formatioDS accumulatiiigin 
the same medium, air or water, as the cose may be, there is, if not a con- 
tinuance of the same specitic types, a graduated succession and interlace- 
ment of types and of the faciea of life assemblages, even as on tkt 
present surracc of the earth the faunas and floras of proximate provincet 
iiiterraingle more or leas spft^ficollT, or, if physical barriers prevent tliB 
diffusion of species, assume more or less one general focies. This passagp. 
t)y aspect and type, of one stage in time into another, is but scontily indi- 
cated at present in the uppermost manifestations of the FalaKKoio life 
and the lowermost of the Jlesonoic. The missing links will soonerorlaKt 
reward the diligence of the geological explorer." 

ON TITE FO!i:\TEH PEOBABLE EXISTENCE OF PALEOZOIC Gt^CIKBG- 
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At the British Association, a com-municalion on the above subject wn 
presented by Prof. A. C. Ramsay, F. It. S. The author commenced by 
etatiiig that the theory, of the internal beat of this planet having within 
any of the known geological periods eierciaed any climntal influence, wil 
gradually beginning to be discredited, and he proposed to show that gla- 
ciers and icebergs had existed in these latitudes during a part of the Per- 
mian epoch, and that also, in the secondary period, there were traces of th> 
tame actions in some of the beds of the Bunter Sandstone. 

In the Permian rocks of the midland counties of England are Ibielt 
beds of trapoid breccia, occupying o. given geological horizon. They tit 
about 100 and 200 feet thick, according to locality, and conatst of pieces cf 
greenstone, felatone porphyry, felstone, felspathic ash, ribbon slate, (;uani 
rock, purple and green sandstone and slate, black slate, Silurian limeslouc, 
&B. These ore not derived from the rocks immediately underlying, but 
for the most part can be identified with rocks of the Longmynd, and tlie 
Lower Bihuian slates and igneous rocks, &c., immediately west of, and 
Bccociated with, the Stipec stones. They ore enclosed in a hardened puM 
of red marl, analogous in some respects to the bould-elay of the Pleisto- 
cene epochs. Very few of the stones are well rounded by the action of 
-water. Tliey are mosUy angular or aub-a.ngular, and have those pecu- 
liarly flntieiied surfaces common to fragments found in Moraiiics. They 
are frequently well polished, and occasionally Borotched. They are of all 
up to two feet !(ine iiiclies in diameter. Had they ever formed sea. 
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beaches, they would probably have been rounded by the action of the 
wsTes ; and if great marine floods ever existed, driving before them such 
great masses of debris^ the same rounding action would have resulted. 
Such large blocks of rock are notx moved along ordinary sea- bottoms by 
tidal or other actions ; and, considering their size, angularity, polish, oc- 
casional Bcratchings, and the matrix that encloses them, the author believes 
that they were deposited from icebergs, derived from glaciers that origi- 
nated in the ancient land of the Longmynds, and overlying Lower Silu- 
rian strata, west of the Stiper stones. These rocks were once covered un- 
oonformably by more than 3000 feet of Upper Silurian rock, and probably 
by a large part of the old Red Sandstone besides. These had, therefore, 
been removed by denudation before the deposition of the Permian strata. 
A great £ftult of more than 3000 feet runs from north-east to south-west, 
immediately east of the Longmynds. It is a downthrow on the west of 
later date than the New Ked Sandstone, and the range of the Longmynds 
was, therefore, from 3000 to 4000 feet higher at the Permian period than 
now with reference to the existing levels of these formations. Traces of 
the same glacial action occur in the Bunter Sandstone, in a portion of the 
pebble-beds that lie between the lower and upper variegated sandstone, 
and also at the base of the white sandstones that underlie the new red 
marl in the neighborhood of the Abberley Hills. 

In addition to the above, Prof. Kamsay presented another paper, the 
object of which was to prove that the ice of the greater glaciers of North 
Wales was about 1 300 feet thick ; that the valleys of Llanberis, Nant 
Francon, &c., were, in fact, filled with ice, at least of that thickness. This 
was inferred by the height on the walls of the valleys at which polished 
surfaces, and parallel grooves and scratches, were plentifully found follow- 
ing the main direction of the valleys, without reference to the minor lateral 
valleys. During the subsequent depression of the country to a depth of 
2300 feet the cold still continued, and glaciers on a smaller scale passed out 
to sea and deposited what may be called marine moraines. Farther out 
at sea, on Mod Try fan, marine deposits with shells were formed, either 
contemporaneously with these marine moraines, or during subsequent os- 
cillations of level by the rearrangement of the moraine matter. 

After the re- emergence of the land, the drift was cleared out of the 
greater valleys by a second set of glaciers. These gradually decreased in 
size, evidence of which may be found in the moraines that occur in the 
TaUeys at different levels. In Cwm Glas, in the pass of Llanberis, there 
are several of these moraines left by a retiring glacier, which finally dis- 
appeared in the highest recesses of the valley immediately north of the 
ridge of Cribgoch. 

ON THE DEPTH OF THE PRIMEVAL SEAS. 

Prot Forbes, in a communication to the Royal Society, states that, 
when engaged in the investigation of the bathymetrical distribution of 
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exbtmg tnolluaks, the authnr found t^st not only the color of thnc AclU 
ceases Co be strongly murked at coimidersble depths, but slso llist well- 
defined patterns were, with very few and alight eiCEptions, preaented Onlj 
by testacea inhabiting the littoral, ciicumlittoral and median zones. Infht 
UedilermnesJi, only one in eighteen of the sliells taken from belotr lOD 
fathoms exhibited any inurkings of color, and even the few that did to 
were qn^tionahle inhabitants of those depths. Between S5 and aa 
fathoms, the proportion of nmrked to plain shells ivos rather less than one 
in three, and between the marg^ and two fadioms the striped or mottled 
species e:cceeded one-liallof the total number. In our own seas, the author 
observes that testaces taken fram below 100 fathoms, even when they were 
individuals of species vividly striped or banded in Ehallovrer zones, an 
quite white or colorless. Between 60 and 30 fathoms, striping and band- 
ing are rarely presented by our shells, especially in the northern provinas; 
and from SO fathoms, shallow bands, colors and patterns are well marked, 
The relation of these arrangements of eolor to tlie degrees of light penetnt- 
ing the different zones of depth is a subject well worthy of raiuute inquiry, 
and has not been fully inyestigatPd by natural philosophers. — FracetrUnp 
of the Royal Socislff. 

TEE ODLF STHEAJI. 

At the American Associatioi 
-tion of temperature in and i 
United States. 

On the seaward line off Charleston, from the shore to atxly miles oot^ 
the depth increases gradually till it acquires a depth of one hundred fath- 
oms. But it soon deepens with great rapidity, as If on the side of a monn- 
tain, until at about eighty miles out the ocean-bottom is more thanux 
hundred and Bfty fathoms from the surface. This continues forward le 
than ten miles, when the depth as suddenly decreases to not more than {| 
three hundred and fifty dtlioras, which so goes on only a few miles, when 
it again deepens to about five hundred fathoms, with subsequent fluctni> || 
tions. There is, therefore, a submerged mountain-peak or ridge between I 
these points of a truly remarkable character. The differences in the tcfa- ; 
pcrature vary almost precisely au^ording to the change of contour of ths 
bottom, showing that iho temperature at great depths is much modified by 
tha propinquity of the ocean's bed- It appears that the Gulf Sttnm, ' 
while certainly not BuperEcial, does not run to the bottom ; for off Cap* U 
Florida, at twelve hundred fathoms, the water in summer is of a tempera- .1 
of 38° Fahrenheit — a dt^ee below the average winter t^mperetuie J 
much farther north. I 

Lieut. Maury followed Prof. Bache. He showed that the stream rariei [I 

i course according to the seasnn, having a more southerly sweep in win- I 
ter. The stream is more rapid of IJape Hatteraa than Cape Cnnnreriil, I 
deposits the seaweed, with which it is so plentifully Ijtsct, on 
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the western side. This was accounted for by supposing that the stream 
stands above the general level of the ocean, with its highest point in the 
centre or axis of the stream, and sloping off like the roof of a house each 
way. This stream is what modifies so agreeably the climate of Western 
Europe, and at the same time causes its fogs. Storms that arise on the 
coast of Africa, trailing westward, fall into its influence, and sweep 
around its circuit. In this stream the ** San Francisco ** was on the 26th 
of December, and it was along its eastwardly current that the ship drifted. 
The Gulf Stream is sensibly affected by the discharge of the waters in 
winter from the Chesapeake, Delaware and Hudson. 

ON THE CAXTSE OP THE PRIMITIVE INCANDESCENT CONDITION OP 

THE EARTH AND OTHER PLANETS. 

The following paper on the above subject was read before the Koyal 
Astronomical Society by James Nasmyth, Esq. : — 

No fact has been more clearly revealed by geology than that of the 
former igneous or molten condition of ,our globe, and that its present con- 
dition is the result of a succession of changes consequent on the escape, or 
passage into space, of the greater portion of that primitive heat, the residue 
of which occasionally manifests itself in the molten outbursts which the 
now comparatively few active volcanoes vomit forth, and which we may 
consider to be the expiring vestiges of the once universal molten state of 
our globe. As I have not met with any attempt to trace to its source, or 
assign a cause of, this primitive molten condition of the earth, in the most 
earnest but humble spirit of philosophic suggestion and inquiry I desire to 
offer in this brief form the result of some thoughts on this interesting sub- 
ject, in the hope that the following remarks may chance to suggest further 
investigation, and so yield results more worthy of so grand a subject. In 
order to state in the most simple form the priticiple upon which I base my 
speculations on the source of the primitive heat of our globe, I would refer 
to the well-known principle in the laws of matter — namely, that when 
matter, whether in the solid, fluid, or gaseous condition, is, by some 
external or internal force or agency, caused to occupy less space, heat is 
evolved. Applying this general principle to what there is such strong 
reason to suppose was the first condition of that matter which was destined 
to form our globe, and carrying our ideas back to the first moments of its 
physical history at which we may suppose it to have been summoned forth 
into existence as a nebulous mass, either distinct and separate, or as a 
separated portion from a greater nebulous mass, and granting that the. law 
of gravitation was coexistent, it appears to me that, if we assume these 
conditions, the inevitable result of the action of the law of gravitation, 
operating on the particles of matter composing a nebulous mass, would be 
a progressive decrease, or collapse, of the original volume of such nebu- 
lous mass, and that the result of this decrease of volume by the collapse 
action of gravitation would be accompanied by rise of temperature, more 
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Bfipecially nt the centre of gravity of the mass, wbere h nncleua ■wonH be 
formed, aiid upon whose surfaca myriada of particles would come ooniiig 
inwards and attach themselves; ■while, by the general coUnpite of the BWii? 
mass of the nebulous body, resulting, aa before said, from the acdon of grivi- 
tntionof its particles towards ita centre of granCj, that beat which vrulatml 
in the original or primitive expanded Toluine of the nebulous mass irgnli 
come forth and manifest ilseif as active heat, most intense nearest to whtre 
the focus of action lay, wliere it would result in a glow of fervent intenaiCj.iif 
which we can form no adeqaatc conception. In this manner I conceive Ik 
temperature of the nucleus would continue to increnae, while the dimen- 
sions or volume of the nebulous mass went on diminishing, through »ga 
□f time, until the temperature of the nucleus reached such a pitch of in- 
tensity as to begin to check the accelerating inHux of particles hj Ibc 
diBpersive inBuence of the intense heat of the nucleus. Then would en- 
sue an era. of retarilatiou in the progressive accumulstion of matter upoa 
the nucleus ; and its after history would most probably be governed by 
the combined action of gmvitative accumulatian and those changes which 
would result from the continual escape of the heat of the remaining nebu- 
lous envelope, and so render the matter of which it was composed mars 
subject to the attractive influence of the globe now existing within it. I 
conceive that countless ages might thus elapse, through the matnnl ictJou 
of the agondos I have referred to, ere such a globe hod commenced lh« 
earliest stages of its geologies! history, which would date from thai peried 
when all further accession of temperature was at an end, and the nuclent 
(now a planet) began to part with its primitive heat by its radiation inta 
splice. Thus I have endeavored to assign as the Cause of the primitive in- 
candescent temperature of planetary mossea the action of gravitalioil 
upon the nebulous matter of which they are conceived to have been 
farmed : the actinu of gravitation overtaking in its collapsing influence 
that gradual decrease of volume which might otherwise have occurred 
through simple contraction, ai^d so expressing the hcst latent in the nebu- 
lous volume, and causing it to come forth as sensible heat in most active 
condition, and so manifest itself in a stale of intense incandescence in the 
nucleus or planetary mass. 

on THE THICKNESS OF TH£ EILURIAn ROCKS OF GREAT BBITAIK. 

Uore than twenty years have passed since Sir Boderick MurobiHiB. 
commenced those brilliant researches among the most ancient sedimenlarj 
rocks tliat have secured for him a lasting place among eminent geologi«tii 
Before he investigated, analyzed and defined the Silurian system of forma- 
tions, the knowledge possessed by naturalists of the earliest phenomenon at 
life in our planet was scanty in the extreme — indeed, rather deserving 
the name of utter ignorance. Under the vague term of " gray wacke " yrtx* 
included rocks of diiferent ages, atructures, organic characters, and tmI 
thickness. It is difiicult, for those whose scientific careers linve com- 
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menced since the publication of Sir Roderick's first great work, to under- 
stand now the peculiar condition of palaeozoic geology at the time he 
started upon his scientific mission. All seems so orderly, clear, and self- 
evident — Silurian, Devonian, Carboniferous, and Permian, being words 
that convey definite and precise meanings to the youngest student of a 
school of mines or geological class-room — that we cannot picture to our- 
selves the darkness and confusion out of which the definitions were elimi- 
nated. 

It is the proud boast of British geologists that the foundations of many 
of the great sections of their science, and the establishment of most of the 
xealms in time enrolled in the scale of formations constituting the crust of 
the earth, were originated within their native archipelago. The very pro- 
vincial jargon of working miners and quarrymen, and the local appella- 
tions given to rock and soil by our peasants, have become scientific terms, 
established in the language of philosophical treatises all over the world. 
When a name was wanting, and could not be taken from these illiterate 
sources, it was struck in a British mint; and among all the stamps that 
mark the world's rocks as British claims, one of the most widely current 
and permanently graven is that of " Silurian." An old British people, & 
tribe of borderers, who, under the leadership of the famous Caractacus, 
fought the Romans, Uas given its name to far-spreading territories ; and 
could the old Silures be summoned once more to life, they would have 
some difficulty in finding the true Siluria, so many offsets of their ancient 
kingdom are now dotted over the map of the world. Since the system 
named after this province was first announced, Silurian strata have been 
detected far and wide over the face of the earth. In Germany, France, 
Scandinavia, Russia, Spain, and the Mediterranean, a Silurian basis has 
been found on which the other fossiliferous rocks successively repose. In 
Siberia, China, and India, Silurian strata have either been al^ady demon- 
strated, or the next thing to it. In both North and South Africa the rocks 
that come next in order have already been detected. In Australia well- 
marked Silurian types are proved to eidst. In North America is one of 
the grandest developments of the Silurian system in the world, that dis- 
plays both physical and palaeontological features in wonderful variety and 
profusion. In South America there are indications of strata of similar age. 

From a recent work of Sir R. Murchison, we make the following ex- 
tract relative to the vertical dimensions of the Silurian rocks of the British 
Isles, which will in a measure serve to show the nbn -geological reader the 
immensity of the formations under discussion, and the vast lapses of time 
that must have rolled on during their deposition : — 

" We have as yet no means of accurately estimating the thickness of 
the older deposits of Scotland and Ireland ; but I find, on consulting with 
Professor Nicol, that the Scottish section given can hardly represent less 
than 50,000 feet; although we have no indication that the bottom of the 
sedimentary series is reached, nor have we any thing like a completion of 
the Upper Silurian rocks. 
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"In tlie mean time, reverting to the region of Wales and the Rdjusat 
English counliea, we can appeal to the admeasurementa of the Gonn. 
ment nucvcyoiB. In Shropshire, the unfoaalliferouB bottom codu (tlic 
Cambrian of the SorvEy) are Bajd to have the thickness of 26,000 fret, m 
about three times that of the same strata in North Wales; irhllit me 
otiginsl Lower Silurian slmttt of Shropshire to the west exhibit a widlh 
of 14,000. On the other hand, in the region between the Menai SiniU 
and tlie Berwjn Uounlmns, where the hotlom rocks are so much lea co- 
pious than in Shropslure, the fosiliferous Lower Silurian, from the biK of 
the Liugala flags to the lop of the Llandeilo formation, (including ths 
Btratiaed igneoua rocks,) swell out to about 19,000 feet, and the Caradm 
sandttone has a thickness of from 1,000 to 6,000 feet. Taking the grcalHt 
dimenaions, we ace, therefore, presented with the prodigious measuremmt 
of abnut 50.000 feet of sedimentBry strata, in the lower half of which no 
fossils have been found, the upper part bearing a group of fossils. Al- 
though of nuch vast volume in. parte of the region described, il muit be 
observed that the Lower Silurian roely of other tracts, though preoisdj of 
the same age, as proved bf their embedded organic remains, are oftea 
comparativelr of very small dimensions, 

"Though more replete with foasils than the inferior group, the Upper 
Silurian rocks attain nowhere a greater thickness ihan from S,O00 to 6,000 
feel, the Ludlow rocks being for the moat part more developed than the 
Wenlock formation. In this way the whole of the foasiliferons Silur 
of England and Wales, measured from the Lingula beds lo the Ludlow | 
rocka inclusive, have the euotmous maximum dimensions of about 30.000 J 
Seet; and if we add the conformable underlying sedimentary nasi 
pretty aimilar mineral aspect, but in which no fosails have t>een found, ws 1 
have before ua a pile of subaqueous dqiosiCs reaching to the stupendon* I 
thieknCBS of 6B,000 feet, ot upwards of ten miles 1 " 

In reference to the supposition that the Lower Silurian rocks pr 
the earliest zone of animal life, Sir li. Murchiaon says : — 

" Thit ia the impartanC foci to rohich attention ii first direeted ; for id 
such instances the geologist appeals to the book ol Kature, where it 
leaves have undergone no great alteration. He sees before Mm an enoi 
mous pile or series of early Bubtcqcaus sediment originally composed tt\ 
mud, sand, or pebbles, the successive bottoms of a former sea, all offl 
which have been derived from preexisting rocka ; and in these lowtfl 
beds, even where they are little altered, lie can det(ct no remains of fonn« J 
creatures. But lying upon them, and therefore evolved after, other sCfotft 
succeed, in which some few relics of a primeval ocean are dJscemiU^ 
and these again are every where succeeded by newer deposits in which i 
msiny fo^iU occur. In this way evidencea have been fuirly obtained tl 
show that the xedimerls which underlie the strata containing the lowerf' 
fos^l remains constitute, in all countries which Iiave been examined, the 
natural base or bottom rocks of the deposits termed Silurian." 
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ON THE FORMER EXISTENCE OF A GREAT SEA IN THE INTERIOR 

OF RUSSIA. 

There is perhaps no feature of more commanding interest, in its bearing 
on the physical outlines of the earth at a period which approaches near 
to our own era, than the fact, which geological researches have established, 
that there has existed a vast interior sea, which covered .all the area be- 
tween CJonstantinople on the west and Turkestan on the east, or a length of 
nearly 2,000 miles, whilst it ranged irregularly from north to south over a 
gpace broader than the present Caspian Sea is long, or of about 1,000 miles. 
Of this great submerged area, the Seas of Azof, the Caspian, and the Aral, 
are now clearly the chief detached remnants. For the very same species 
of mollusca which are now living in these seas are found in a fossil state 
in limestones forming cliffs on their shores, or on those of the Black Sea, 
or in masses of intermediate land, which are simply elevated bottoms of 
a once continuous vast internal sea, the whole of whose inhabitants were 
as distinct from those of the then ocean as are the present inhabitants of 
these detached Caspians from those of the present Mediterranean and 
ocean. — Sir R» L MurchisorCs Address to ihe Royal Geog, Soc, 

ON THE STRUCTURE OF LUNAR VOLCANIC CRATERS. 

Mr. James Nasmyth, at the British Association, presented a communica- 
tion on the above subject, which was illustrated by a model of the lunar 
Tolcano Copernicus and a diagram of Simpelius ; each of which consists 
of a plateau, with a small central cone, surrounded by a ring-shaped ele- 
Tation, exhibiting concentric ridges or terraces. The circular elevations 
were supposed to have been formed by the accumulation of materials 
erupted with great energy to various distances, according to the intensity 
of the force ; giving rise to concentric ridges, or terraces of deposition, 
which are often nearly entire circles, one within the other. Besides these 
there are other terraces, forming only segments of circles, within the prin- 
cipal rings, which were attributed to the agency of landslips ; these in most 
instances correspond to notches in the edge of the crater, from which they 
have slipped, and their debris has rolled onward over the plateau, towards 
the centre. The central cone was attributed to the last expiring efforts of 
the eruptive action. 

Prof. Phillips observed that, although there might be no sign of the 
existence of water on the present surface of the moon, he thought there 
were many indications of former aqueous action. There were elevations 
like the escars of Sweden and Ireland, and small gullies converging into larger, 
like the channels of mountain streams. He also called attention to the 
narrow, dark lines, many miles in length, occasioned by shadows which 
change with the direction of the sunlight, slewing that the level is higher 
on one Bide than the other, as in cases offauU, 
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Mr, Hopkins inquired into the evidence respecdng the eicistcnw rf m 
Htmoephere, or of water, on the moon. If any atmosphere exiaiedi it niiut 
be -very rare in compsiison with the terteEtrial atmOGpheK, aiid inappiedi- 
ble to the kind of obaervationB by which it liad been tested ; jet the ib- 
Bence of any refraction of the light of Btara during occultation was a Toy 
reSned test. No equal meitns existed of ascertaining the presence of iriut 
on the moon ; and if it did not now eiiet, the opinion of its fonaereiitl- 
ence rested on very uncertain evidence. The large sixe of the lunsi en- 
ters corapaied with any on the earth woe accounted for if they were pro- 
duced by the cxpuisicn of a Quid mass ; for there was no reason vij 
such a force should be materially leas in the moon than the earth, whiltl 
gravitation was much less. The result would be, not only a much gtmlet 
deration, but less tendency to fall. He considered the Bnnular c 
were the reroaina of dome-shaped elevations, of which the central pailhsd 
fallen in. The lunar craters were more numerouB in proportion li 
tGirestrial ; but there might haire been many more on the earth n-hicb 
have been washed away- 

Mr. Jaroes Smith remarked that the perfection of the lunar volcaOMl 
might be due to atmospheric conditions, and referred to the great cinukr 
crater of the Sandwich Islands as being terraced like Copemicu 

Mr. Nasmyth expressed his very strong couyiction of the total abicnca 
DfWHtcr, or of tracea of watery action, on the moon, and also of the ab- 
Benee of any atmosphere. The sudden disappearance of stars behind the 
moon, without any change or diminution of their brilliancy, ^ 
the most beautiful phenomena that could be witnessed, 



ON THE OniGlN OF COAL FIELDS. 

n a recent lecture before the Iloyal Institution, by Sir Chaa, Lyell, an 
the origin of coal fields, the lecturer staled that the force of the evid 
~n favor of their identity in character nith the deposits of modem delta! 
has increased in proportion as they have been mote clotely studied. They 
usually display ft vast thickness of stratified mud and fine sand without 
pebbles, and in them are seen countless sterna, leaves, and roots of terres- 
trial plants, free for the most part from all intermiiture of marine remi 
circumstances which imply the persistency in the same region of a 
body of fresh water. This water was also charged, like that of a greal 
river, with an inexhaustible supply of sediment, which had usually been 
transported over alluvinl piains to a considerable distance from the higher 
grounds, so that all coarser partidcs and gravel were left behind. On the 
whole, the phenomena imply the drainage and denudation of h canitnent 

I or large iuland, having within it one or more ranges of .mountains, Tha 
partial intercalation of bnitkish water-beds at certain points ia equally ' 
consistent wicit the theory of a delta, the lower partu of which are slwajt ' 
exposed to be overflowed by the sea, even where no osdlialiong of level 
Bre experienced. The purity of tlie coal itself, or the absence in 1 
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earthy particles and sand throughoiit areas of very great extent, is a fact 
which has naturally appeared very difficult to explain, if we attribute 
each coal-seam to a vegetation growing in swamps, and not to the drifting 
of plants. It may be asked how, during river inundations capable of 
sweeping away the leaves of ferns, and the stems and roots of sigillarisB 
and other trees, could the waters fail to transport some fine mud into the 
swamps ? One generation after another of tall trees grew with their roots 
in mud, and after they had fallen prostrate, and had been turned into coal, 
were covered with layers of mud, (now turned to shale,) and yet the coal 
itself has remained unsoiled throughout these various changes. The lee- 
tnrer thinks this enigma may be solved by attending to what is now 
taking place in deltas. The dense growth of reeds and herbage which en- 
eompasses the margins of forest- covered swamps in the valley and delta of 
the Mississippi is such that the flaviatile waters, in passing through 
ihem, are filtered, and made to clear themselves entirely beibre they reach 
the areas in which vegetable matter may accumulate for centuries, forming 
coal, if the climate be favorable. There is no possibility of the least in- 
termixture of earthy matter in such cases. Thus, in the large submerged 
tract called the ** Sunk Country," near New Madrid, forming part of the 
western side of the valley of the Mississippi, erect trees have been stand- 
ing ever since the year 1811-12, killed by the great earthquake of that 
date ; lacustrine and swamp plants have been growing there in the shal- 
lows, and several rivers have annually inundated the whole space, and yet 
have been unable to carry in any sediment within the outer boundaries of 
the morass. In the ancient coal of the South Joggins, in Nova Scotia, 
many of the underclays show a network of stigmaria roots, of which 
some penetrate into, or quite through, older roots which belonged to the 
trees of a preceding generation. Where trunks are seen in an erect posi- 
tion buried in sandstone and shale, rooted sigillarise or calamites are often 
observed at difierent heights in the enveloping strata, attesting^ the growth 
of i^nts at several successive levels while the process of envelopment 
was going on. In other cases there are proofs of the submergence of a 
forest under marine or brackish water, the base of the trunks of the sub- 
merged trees being covered with serpulsp, or a species of spirorbis. Not 
nnfrequently seams of coal are succeeded by beds of impure bituminous 
limestone, composed chiefly of compressed modiolee with scales and teeth of 
fish, these being evidently deposits of brackish or salt-water origin. The lec- 
turer exhibited a joint of the stem of a fresh- water reed (Arundinaria ma- 
crospermaj covered with barnacles, which he gathered at the extremity of the 
delta of the Mississippi or the Balize. He saw a cane-brake (as it is called in 
the country) of these tall reeds killed by salt-water, and extending over sev- 
eral acres, the sea having advanced over a space where the discharge of fresh 
water had slackened for a season in one of the river's mouths. If such reeds 
when dead could still remain standing in the mud with barnacles attached 
to them, (these Crustacea having been in their turn destroyed by a return 
of the riyer to the same spot,) still more easil^Tmay we conceive large and 
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firmly-rooted sigillariu; to have condnued erect for many jesrs in ibeCu- 
bonilerims period, when theses happened to gain on any ItbcI of nib- 
merged Imid. Submergence under salt ivater may hare beeu caused titber 
by a lociil diminudon in the discharge of a river in one of iu minj 
mouths, or moro probably by eubaidence, aa in the case of the nm col- 
umns of tlie Temple of Sernpis, nesc Naples, to which serpulE and lOia 
marine bodies ore sCill found aiiheiing. Sir Charles nesC entered iDlo 
aome speculations respecting the probable volume of solid matter nm- 
tained in the carboniferous formation of Nova Scotia. The data, he *«i 
for such aji estimate, are as yet imperfect, but some advantage would it 
gained could we but make some slight approxiinalion to the truth. Tie 
Btrala at the South Joggina are nearly three miles thick, and they u 
known to be also of enoimoua thickness in the district of the Altwa 
mines, nPia Pictou, more than one hundred miles to the eastward. Thm 
appears, therefore, littledanger of erring on the aide of excess, if we tCite 
half that amount, or 7,600 feet, aa the averHge thiekmesB of the whole of 
the coal measures. The area of the coal-Held, including part of New 
Brunswick to the west, and Prince Edward's Island and the Magdalen 
Isles to the north, as well as the Cape Breton beds, together with the con- 
necting atrata which must have been denuded, or must still be concealed, 
beneath the watera of the Gulf af St. Lawrence, may comprise about 
3G,000 square miles, which, with the thickness of 7,oOa feet before u- 
Bumed, will give 7,J527,16g,DOO,01ID^DOO cubic feel (or ol,l3G.4 cubic milH) 
of solid matter as the volume of the rocks. Such an array of figoiea cc 
Teys no distinct idea (u the mind, but is interesting when vre reflect that 
the Mlsaiasippi would take more than two million of yean (2,033,010 
years) to convey to the Gulf of Mexico an equal quantity of solid matlel 
iu the shape of aediment, assuming the average discharge of water in the 
great river to be, as calculated by Mi. Forahey, 450,000 cubic fcet per 
second throughout the year, and the total quantity of mud to be, as esti- 
mated by M>, Kiddell, 3,702,768,100 cubic feet in the year. Wenuiy, how- 
ever, if we deaire to reduce to a minimum the possible time required (or 
such an operation, (assuming it to be one of fiuviatile denudation and dep- 
osition,) select as our agent a tii-er flowing from a tropical country, such 
ea the Ganges, In the basin of which the fall of rain is much heavier, and 
where nearly all comes down in a third part of the year, so that the river 
is more tuibid than if it flowed tn temperate latitudes. In Tcfecenoe l< 
tlie Ganges, also, it may be well to mention, that its delta presents in one 
respect a striking parallel to the Nova Scutia coul-fleld ; since at Calcutta, 
at the depth of eight or ten feet from the surface, buried trees and roo» 
have been found in digging tanks, indicating an ancient soil now nnder- 
ground ; and in boring on the same site for an Artesian well to the depth 
of 481 feet, other signs of ancient forest- covered lands and peaty Mill 
have been observed at several depths, even as far down as 300 feet and up- 
wards Itelow the level of the sea. As the sliata pierced through contained 
fresh-water remains of recent species of plants and animals, they imply s 
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subsidence, which has been going on contemporaneously with the accumu- 
lation of fluviatile mud. Captain Strachey, of the Bengal Engineers, has 
estimated that the Ganges must discharge 4^ times as much water into the 
Bay of Bengal as the same river carries past Ghazipore, a place 500 miles 
above its mouth, where experiments were made on the volume of water 
and proportion of mud by the Rev. Mr Everest. It is not till after it has 
passed Ghazipore that the great river is joined by most of its larger tribu- 
taries. Taking the quantity of sediment at one-third less than that as- 
signed by Mr. Everest for the Ghazipore average, the volume of solid 
matter conveyed to the Bay of Bengal "vtould still amount to 20,000,000,000 
of cubic feet annually. The Ganges, therefore, might accomplish in 
375,000 years the task which it would take the Mississippi, according 
to the data before laid down, upwards of two million years to achieve. 
One inducement to call attention to such calculations is the hope of in- 
teresting engineers in making accurate measurement of the quantity of 
water and mud discharged by such rivers as the Ganges, Brahmapootra, 
Indus, and Mississippi, and to lead geologists to ascertain the number of 
cubic feet of solid matter which ancient fluviatile formations, such as the 
coal measures, with their associated marine strata, may contain. Sir 
Charles anticipates that the chronological results derived from such sources 
will be in harmony with the conclusions to which botanical and zoological 
considerations alone might lead us, and that the lapse of years will be 
found to be so vast as to have an important bearing on our reasonings in 
every department of geological science. A question may be raised, how 
far Uie cooperation of the sea in the deposition of the carboniferous series 
might accelerate the process above considered. The lecturer conceives 
that the intervention of ihe sea would not afford such favorable condi- 
tions for the speedy accumulation of a large body of sediment within a 
limited area as would be obtained by the hypothesis before stated — name- 
ly, that of a great river entering a bay in which the waves, currents, and 
tides of the ocean should exert only a moderate degree of denuding and 
dispersing power. An eminent writer, when criticizing, in 1830, Sir 
^Charles Lyell's work on the adequacy of existing causes, was at pains to 
assure his readers, that while he questioned the soundness of the doctrine, 
he by no means grudged any one the appropriation of as much as he 
pleased of that ** least valuable of all things, past time." But Sir Charles 
believes, notwithstanding the admission so often made in the abstract of 
the indefinite extent of past time, that there is, practically speaking, a 
rooted and perhaps unconscious reluctance on the part of most geolo- 
gists to follow out to their legitimate consequences the proofs, daily in- 
creasing in number, of this inmiensity of time. It would therefore be of 
no small moment could we obtain even an approach to some positive 
measure of the number of centuries whicl\ any great operation of Nature, 
such as the accumidation of a delta or fluviatile deposit of great magnitude, 
may require, inasmuch as our conceptions of th^ energy of aqueous or 
igneous causest or of the powers of vitality in any given geological period* 
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must <Iepend on the quuidty of time aasigned for tbeir derelopmoiL 
Thus, for example, geologists will not deny tlmt a vertical Bubeldeni* ti 
three miles tuuk place gradually at the Suulh Joggina during tlie mrbcniif- 
eraus epoch, the lowest beds of the coal of Nova Scotia, like the middlBiad 
uppermost, consisting of shallow- vfatcr beds. If, then, this deptana 
-was hrought about in the course of 375,000 years, it did not exceed ite 
Tate of four feet in a cetitiuj, resembling tbitt now experienced in ceitiia 
countriea where, whether the inoTenieiil be upwrnxd or downward, it i« 
quite insensible U> the inhabitants, and only known by scienlific inqiuij. 
If, on tliB other hand, it was brought about in 2,000,000 of years, ic- 
cording to the other Btuiidard before alluded to, the rate would be only six 
inches in a century. But the Game moreraenC taking place in an upicsid 
direction would be sulhcient to uplift a portion of the earth's cnu 
the height of Mont Blanc, or to a vertical elei'alion of three miles aboie 
the level of the sea. 



The following communication is furnished by ilr. 'WhittlesQy, the well- 
known geologist and mining engineer : — 

Kespecting the vegetable origin ef mineral coal, I have aince 1938 lield 
the opinion that cool is not due to vcgetuble matter, or at least the mua 
beds of the carboniferous system are not. About that time 1 gave my rea- 
sons for this conviction, in opposition to my previous views, and in opjio- 
ridon to the unanimous authority of the standard authors, on geology, 
through u periodical publislied at Columbus, Ohio. 

My doctrine or position was regarded by my geological friends ao atrango, ^ 
so heretical, and so far from the science, that many of them, f^m pur* 
regard for my reputation, be^ed of me not to publish any clung more on 
the subject. 

There is no English or American book on geology, that I know of, that 
does not aflirm that coal ia derived frooi plantB, and this has been astereo- 
typed maxim, or axiom, passing from book to hook, from the earliest 
geological works. 

The vioiie in wliich this enormous quantity of vegetation was produced, 
collected, spread out in strata and transformed into cotil, hits beon among 
authors a continuBl sufijfct of discussion ; but noncof thceeadioit adoubt 
of th^ fact. 

The principal collieriea of the world belong to the carboniferous seriai 
which are layers of shale, sandstone, limestone, ironstone and coul, tutTing , 
a central depression that appoachea the form of a basin. 

The doctrine of the books is, that all these layers are mineral and acdi-, 
mentary deposits, e-ieept the lasers of eoai. 

The beds of toal, it is maintained, are the corboniKed residue of cilho 
Tist layers of timber, dt of equally extensive beds of peat. TLe advociltis 
,of both modes of supply are about equiL 
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My conviction is, that the beds of coal were deposited from water, under 
the same drcumstances as the other "beds between which the coal is found. 

The numerous analyses of coal show that no timber now existing 
Oftn tains within itself the proper quantity of ingredients to form coal. It 
iniisty iherefote, acquire its ingredients in part from some other source, or 
a pert of those existing in wood or woody fibre must be deposited, and 
another part of the ingredients remain in excess. There is very little 
vegetable matter that contains nitrogen, and woody fibre has none. In. 
.coal, nitrogen is found in notable quantities, at almost every analysis. 

Woody fibre seldom furnishes more than 50 per cent, of carbon — coal 
has firom 70 to 90 per cent. The inference that coal was once in a vegetable 
state arose at first from the fact that the impressions or petrifactions of 
leaves and trees are abundant in coal strata. * 

As the impressions of the same trees and leaves are found in the shales 
and sandstones that overlie and underlie these strata, Jthis fact is equally 
strong proof that the sandstones and shales are of vegetable origin. 

Bitumen is similar in its elements to coal, and it pervades rocks of all 
ages. It is found as abundant in the Silurian and Devonian strata as in 
the Carboniferous, and is even seen in the igneous rocks. It exudes 
from the earth in immense quantities, as at the Dead Sea, in Trinidad, on 
the McKenzie Kiver, and in the Birman empire. 

The limestones of Seyssel, in France, that are newer than the carbon- 
iferous, and those of Ohio, Michigan and Wisconsin, that are older, equal- 
ly produce bitumen enough, if concentrated, to form heavy beds of 
c»el. No vegetable remains are found in these rocks. 

If the diffusion of bitumen, extending from the tertiary and lias down 
to the Cambrian strata, does not entitle it to the name of a mineral, why 
should the oxides or sulphurets, that have no greater range, be regarded 
as minerals ? 

The advocates of a supply of timber, to be formed into beds of coal, as- 
sert that it was collected on the shores of ancient seas, borne by oceanic 
currents over the whole surface, settled to the bottom in layers, and was 
covered with sediment that did not enter the interstices, beneath which it 
was carbonized. No sea or lake, now in existence, collects from its shores 
such immeasurable supplies of timber ; but, on the contrary, all seas cast 
their floating trunks upon the strands to rot. The trees brought down by 
rivers like the Mississippi, the Amazon and the Ganges, come singly, and 
not in floats or layers ; they are, if sunk, buried in silt, and either pre- 
servec^ in kind or decay and disappear. No authenticated case is known 
of a layer of timber, self-transported, and intombed in mud, that has 
been converted into coaL It is therefore necessary to attribute to ancient 
seas and rivers qualities that ours do not possess, and that are purely 
imaginary, and even contrary to nature. Most of the co^ rocks are of 
marine origin, and the great examples of buried timber, in the deltas of 
rivers, are in fresh^water deposits. 

The advocates of a supply from peaty matter, originating in marshes, 
14 



I 
I 



314 ANNUAL OP SCIENTIFIC DISCOVEKT. 

BCem to for^t that all coal planta are troiucnl, and that peat belong mmji- 
sively to the northern tcuiperale and frigid xonea. It does not eiist in i 
tropical climatB. Peal never oceupiea vast bacts in basin-diaped liyttj, 
bat only amall irregular cavities, in maaaea, and not in layers. Peat bogi 
test QpoD rocks of all ages, end of all deacriptioiiB, granite, trap, lias, isi 
even drift ; coal doea not eitend helow the CBTbooifctoua, and is txta 
seen above the drift. In coal flel-ds, there are alternate layers of dull, 
sandstone, and coal many times repeated, so that 10, 20, and even fiO mm 
of coal exist, one above anotheTj in tlic same spot. Was ever a Bnocewim 
of peat bop seen covered by rock strata ? 

These lae hokif! of the eonGideratiaiis Chat induce me to give a alioit, 
Bimplo atid natural solution to the CormatioQ of coal itrata, and to it\goi 
them as iodimentary ilepoiiti from the same WBtei» that depositM the in- 
cumbent and subjacent beds. Csrbon, oxygen, hydrogen and nilngeni 
the elements of coal, existed bauntfully, as mineroU, in oil g«Jogial 
epochs : canB»[uentIy bitumen, which is composed of these ingrediea^ 
is found in rocks of all ages. It only requires the application to it of lln 
eame principle that operated in the segregation or separation into layen ot 
other mtnerali!, such aa iron ore, limestone, gypsum, oi salt, and ire ban 
beds of coal. How bitumen oiiginated, it matters not for tUo pteaent pur- 
pose, if it is not deiioed tiom vegetable matter. That it is not, is placed 
beyond reasonable doubt, by iu existence in lai^ quantilies, in tocki 
older than land vegetation. 

All vegetable tissue contains mucilaginous alkaline salts, lime, soda, and 
potash, as well as silex, iron, and alamiaum. If a moss of tiinbs, cr 
other vegetation, was accumulaled, and buried, to undergo the auppotfd 
change, its mineral Constituents must remain ; and the products reiultiiig 
from it should be caustic like the ashes of wood. The analjsrs shoold 
generally show material quantities of these alkalies. Coal aalicm should 
produce lye for making snap, and should prove as advantageoas as ma- 
nure. Lignite and carbonized wood is no doubt found in the tertiaiy and 
drift deposit and in peat bogs, but it has only a vet; remote anulogy la 
mineral coal. Cool is Inmiiiated like the slates, as well as bedded sad 
fitratitied like sandstone. Carbonized wood riMins the form of iba 
trunk, like a piece of charcoal from the pit of a coal burner. 

I have examined in place specimens of timber, and mostly of the ma- 
nous trees, tliat exist in the drift materials, buried long before the time 
when man oppeared upon the earth, at dcptlia from 20 to loO feot bea 
the surface, and at points many hundred miles asunder. Not one specimen 
in twenty is carboniied at all, but merely decayed, and none of tbem re; 
aemble coal. But having already exceeded the length I propcaed to my- 
eelf, I will advance no more reasons why I find it impossible to b^ievl 
that a large portion of the rocky strata of the carboniferous era km da- 
rived Irom vegetation on tho surface of the earth. I omit also my idea al 

the most probable manner in which coal strata were produced. 
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COAL TRADE OF GREAT BRITAIN. 

To such an extent has the coal industry of Qreat Britain developed, 
that at the present time not less than 37,000,000 of tons are annually 
zaised, the yalue of which at the pit's mouth is little less than 10,000,000/. 
— at the places of consumption, including expenses of transport and 
other charges, probably not less than 20,000,000/. The capital employed 
in the trade exceeds 10,000,000/. About 400 iron furnaces of Great 
Britain consume annually 10,000,000 tons of coals, and 7,000,000 tons of 
ironstone, in order to produce 2,500,000 tons of pig-iron, of the value of 
upwards of 8,000,000/. For the supply of the metropolis alone, 3,600,000 
tons of coal are required for manufacturing and domestic purposes ; coast- 
ing vessels conveyed, in 1850, upwards of 9,360,000 tons to variotis ports 
in, the United Kingdom, and 3,350,000 tons were exported to foreign 
ooontries and the British possessions. Add to this that about 120,000 
persons are constantly employed in extracting the coal from the mines, 
and that in some of the northern counties there are more persons at work 
under the ground than upon its surface, and some approximate idea 
will be formed of the importance and extent of this branch of English in- 
dustry. The extent of the coal areas in the British Islands is 12,000 
square miles, annual produce, 37,000,000 tons ; of Belgium, 250 miles, 
annual produce, 5,000,000 tons ; of France, 2,000 miles, annual produce, 
4,150,000 tons; of the United States, 113,000 miles, annual produce, 
6,000,000 tons; of Prussia, 2,200 miles, annual produce, 3,500,000 tons ; of 
Spain, 4,000 miles, annual produce, 550,000 tons; of British Notth 
America, 18,000 miles, annual produce not known. The English ex- 
ports, which in 1840 amounted to 1,606,000 tons, valued at 576,000/., had 
increased in 1850 to 3,531,000 tons, of the value of 1,284,000/. In 
1841 the exports to France were 451,300 tons ; to Holland ,173,378 tons; 
to Prassia, 116,296 tons ; and to Russia, 77,152 tons. In 1850 they were, 
to France, 612,545 tons ; to Holland, 159,953 tons ; to Prussia, 186,528 
tons; and to Russia, 235,198 tons. 

LARGE SPECIMENS OF COAL. 

Among the mineralogical curiosities exhibited at the New York Crystal 
Palace were four columns of anthracite coal forwarded from Wilkesbarre, 
Peon., and taken from four overlying seams in the Wyoming Valley. 
Thew columns were of the following dimensions : — 

1. A single block, 3 feet in height by 2| feet square, from the upper or 
Ifazee-foot atritum, and designed, as are all the different columns, to show 
tiie thickness of that vein. 2. A column, in two sections, measuring six 
£b^ and a half high, the thickness of the seam from which it is taken. 
3. A column, in three sections, nine and a half feet in height, the thickness 
of that seam. 4. A column, in five benches or sections, measuring thirty 
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(30) feet in Iieight, showing the thicknesa of the Toin or Btratnm bem 
Vhich theyaro tafeen. 5. A specimen of coal, -weighing abool d 
tons, taken from the thirty-foot eeaxa, showing the fracture of tlie col, 
and its pure and. excellent quality. 

COAL FIELDS OF MAHTLAND. 

I)r. Higgins, State agricuIturBi chemist, ftporta fifteen, veins in thegral ] 
coal region of Alleghnny county, Maryland, many of whicli, howcTH, 
have no economical Talae, bb it would coat more to work them thoE iht 
product would justify. The chief veins are — lirst, the two-fsel v 
second, the three-feet vein ; third, (he forty-inch vein ; fourth, the six 
vein ; fifth, the eight-feet Tein ; sLxth, the big, or fifteen-feet van. 
most important veins, however, and those now worked for exportii^n,«n 
the big vein, the six-feet vdn, and the forty-inoh vein. The big Tdli ii 
considered the most volueble ; it contains an average thickness of aleval 
feet of workable coal. It ia estimated that there or^in ^is field 20,DI» 
acres of workable big-vein coal, 80,000 actea ot ais-feet vein, and 8( 
acres of the forty-inch vein. It will thus be seen that the amaller veim 
embrace a much larger area than the big vein. They do mot BuSet k 
much by denudatiaas. 

ON THE CHARACTERISTICS I 



n Scientific Associatian, Clevelanil, Dr. J. S. Newboty, 
1 the above subject, said that he bad made a i 
parison of the coal plants of Fcnngylrania and such as had already b«ea 
collected in Ohio, end had been surprised to find so great a disorepuicf. 
Of the apecies collected, BOarcely one in ten were common lo the twi 
States. This diflerence was due partly to the geographical distributii 
apecies which in former epochs, bb now, gave to different districia • 
what dilTerent floras, but more to the changes which had been tSBiM 
the flora of the same surface during the deposition of the different car- 
boniferous strata, giving to the upper beds of coal a very different a 
logue of plants from that of the lower ones. In Pennsylvimia, the pioi- 
imity of igjieous rocks had nearly oiiiitcralcd the vegetable impret " 
from the roof stone of the lower beds ; consequently most of the speci- 
mens from tliat Stale bad been collected from the upper beds i wbil» 
in Ohio the largest collection had been made from the lowest bed ij 
seriea, where'tlie flora was much the richest. 

The shales and sandstones associated witli the lowest stratum of oo«l hi 
Northern Ohio furnish a ereater variety of fossil plants than has, pO' 
hapa, ever been founi! elsewhere within equal get^raphicsl and gcologicd 

In Europe, rarely more tlian thirty or forty spceicB accoitpany a single 
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cool stratum, the lower beds in a basin being least rich in fossil plants, 
the number of species associated with each sometimes not exceeding eight 
or ten. 

It is but a few years since the first coal mine was opened* in this region, 
and up to the present time so little of the field has been thoroughly ex- 
plored that it is quite too early to attempt to estimate the number of species 
which are here fossilized. He had, however, already formed a catalogue 
of about 150 distinct species, and had imperfect specimens of many more, 
all collected from about half a dozen localities within a few miles of each other, 
and within a vertical range of less than a hundred feet. Prom the num- 
ber of species already collected, taken in connection with the fact that the 
]dants of a former world had somewhat the local habitat of those of the 
preeent day, — each coal mine having a florula in some 'respects peculiar to 
itself^ and each new mine that is opened furnishing new species, — it is evi- 
dent that the fossil flora of this limited district is remarkably rich. 

The fossil plants of this region are distributed among forty-one genera. 
Dr. N. said, that a catalogue bf 'these genera, which he presented, gave a 
▼ery good generic picture of the flora of the base of the productive coal 
measures, at least in Ohio — that it was characterized by a large number of 
gpecies of Sphenopteris, Calamites, Sigillariae and Lycopodiacse — that it 
contained representatives of nearly all tiie genera, of the carboniferous pe- 
riod, and a large proportion of the most highly- organized plants of that 
era. 

For the comparison, so far as made, between the fossil plants of the 
lower and upper parts of the productive coal measure in Ohio, it would 
•eem that there had been a gradual change in the vegetation of the same 
surface, both generic and specific — the species of the older beds, almost 
without an exception, being succeeded by others; while the generic 
changes were confined to the extinction of a small number with the in- 
troduction of others, and a difierent numerical relation of species prevailed 
at the different periods. 

Brongniart noticed in the coal fields of France that Calamites and 
Lepipodendra were most abundant in the lower beds ; SigiMaria in the 
middle and upper beds ; Asterophyilites, and especially AnmUaria, in 
the upper coal strata. 

Dr. N. had found in Ohio that CalamtteSf Lepidodendron, Sigillaria and 
Sphenopteris were most abundant in the lower beds. Cyclopteris, Annvla- 
ria, AsterophyUites, NettropteriSf Pecopteris were most numerous in the 
middle and upper beds. Paaronitts peculiar to the upper. That, as far as 
. his observation had extended, the place of Alethopteris lonchitidis was at 
the base of the series. A. Serlii, Neuropteriscordata Pecopteris arborescens, 
and Cyatheaf Sphenophyllum ScMothimi Dictyopteris obliqtta the middle 
and upper beds, &c. 

Dr. N. said that, in the comparison of American with European fossil 
plants, a very large proportion of the species collected here were regarded 
as identical with those of Europe. He thought the matter required a 
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^H thoiough icmion ; t^t, when there hiid been a more careful t 
^^K of well- characterized specimenB, European with American, it would bi 
^H found tliat the nixmbor of species coimooii to tlie two wintiiientH had bun 
^H much overrated ; that of recent plants, as well as animals, a large numUi 
^H of Bpcciea weie at one time conaidcred cammon to the two coutiniaUe; 
^H but mora recently constant characters had been observed iu most of theie 
^H species which served to separate the one fcom tlie other. In recent Crjii- 
^H togamic botiiDj many epcciea which at first sight seemed identiGal urilh 
^H Uiose of Europe had been found upon careful stud; to be specifically dii- 
^F tinct. His observatiou, as for as it had extended, prepared him Iot the 
Bame result following a careful exannination of our fossil plants- 
He said, that of the new species, of which he now ailbmitted descriptioiii 
to the AjjSDCialiun, nearly all were from Northern Oliio, which wa« liue to 
the fact that this region had been most carefully studied by him, and that 
the specimens from which Brongniait's and Bunburj's descriptions and 
figures of American fossil plants had been drawn were mostly from the 
upjier pact of the aeiiee, where, as before stated, tlie flora was spccificallj 
quite different. 



I 
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ON THE STRUCTTTRE OF COAL. 

At the meeting of the British Association, Dr. Redfcrn presented > 
. immunicatian rcspectiug the structure of coal, especially tliul of Torbone 
Hill, Scotland, whicli resembles the Albert coal of New Brunswick, and, 
like that, has been the subject of legal dispute as to whether it were indeed 
true coal, or only aaphaltum, or bitumen. He introduced the subject by 
observing that for all commercial purposes we know sufiicicntly well what 
coal is, notwithstanding the di&culty of framing a correct scientl^ defi' 
nition of it, and that the popular acceptation of ordinary terms ought 
never to give nay in courts of justioe before differences of opinion amongst 
(cientific men. He stated that it was his intention to being befors ths 
Section a number of facts observed by himself, of which he believed many 
to be new and of great importance, and to show that all the facta ob- 
tained from geological, chemical, and microaeopicnl investigations point la 
the same conclusions. Ho then showed that the Torbane Hill coal ia lami- 
nated, and spUts with great easo horizontally, like many Canncl coals, and 
that, like them, it may be lighted at a candle. In all pacts of the bedt 
stigmaria and other fossil plants occur in greater numbers than in moat 
other cools. They prosDnt themselves on all fractured nurfaoee, eith^ at 
the form of small angular &octs on difftirent planes, or of large sur&cea 
on which very distinct vascular tisHue may be easily recognized by a c 
mon pocket lens. When the microscopical appearances of a fossil stig' I 
maria are cmnparcd with those presented by a section taken in the s 
direction in any part of the bed, they arc found essentially similar; which, ' 
when taken with tlie Jact tliat Go^ per cent, of the mass consists of cori 

good, if not altogether conclusive, evidence that the whole bed is ■ i 
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of Tegetable matter. The author then remarked that the appearances of 
small blocks of the Torbane Hill and other coals when examined as opaque 
objects, and of their sections examined with higher magnifying powers, 
are oondnsiTe as establishing the fact that there are the most decided dif- 
JiarenceB in horizontal and yertical sections, and that these differences are 
in no wise similar to those presented by sections made in different direc- 
tions in a piece of wood. Wood consists of fibres and vessels for the most 
part arranged parallel to each other, so that sections made in the direction 
of the Teasels and fibres show their sides in the form of strise imder low 
powers, whilst sections made across the fibres and vessels show a number 
of rings which indicate the position of their ends. Horizontal sections of 
a bed of coal show a nimiber of more or less circular yellow spots set in a 
dark mass, in great part comjKxsed of firagments of vegetable fibres and 
membranes ; but all vertical sections show elongated yellow spots, separated 
by dark lines, running in the direction of the laminse of the bed of coal. 
Had coal possessed a similar fibrous structure to that of wood, of two ver- 
tical sections at right angles to each other, one would have shown a fibrous 
appearance, the other a series of rings ; whereas there is never a difference 
in vertital sections of coal in whatever direction these may be made. Dr. 
R. especially directed attention to these conclusions, because they are di- 
rectly opposed to those arrived at in a paper lately published in the 
« Transactions " of the Microssopical Society of London. Sections exam- 
ined by high magnifying powers show the laminse of the Torbane Hill and 
other Cannel coals to be made up of rounded yellow bodies, which are 
flattened in the direction of the laminse, and contain their gas-giving sub- 
stance. When the gas has been driven off by heat applied to a thin sec- 
tion, a number of polygonal cavities are left. These are separated from 
each other by very definite and consistent septa, many of which appear in 
the substance of the larger yellow masses, and resemble the walls of vege- 
table cells. In all parts of the Torbane Hill coal the author found a nimi- 
ber of spherical or flattened membranous capsules of a reddish-yellow or 
brown color, having tubercles and hairs externally, and smooth within. 
These vary greatly in size, measuring from l-200th to the l-20th of an 
inch in diameter. They appear to be spores, such as are commonly found 
in large numbers in many common coals. 

The author concludes that all our coals may be arranged in a scale, 
having the Torbane Hill coal at the top and anthracite at the bottom. An- 
thracite is almost pure carbon ; Torbane Hill coal contains less flxed carbon 
than most other Cannels ; anthracite is very difficult to ignite, and gives out 
scarcely any gas. Torbane Hill coal bums like a candle, and yields 3,000 
cubic feet of gas per ton, more than any known coal, its gas being also 
of greatly superior illuminating power to any other. 

ia. Dr. R/s opinion, the microscopical characters of coal point to its 
having been formed on the spot in which we find it, to its being composed 
of a mass of vegetable tissues, of various kinds, separated and changed by 
maecration, pressnro and chemical action, and to the introduction of its 
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earth? matter, in a targe number of tnstmicea, in H stale of solution or Cue 
molecular subdivision. He knowa nolhing to countenance tho gappo^lion 
that oui: coal beds ace maiiily formed of cnniferovu voikI, because Ihe 
etiuctures found in mother coal ar the charcoul layer have not the charac- 
ters of the glandular tissue of sach. wood, as has been asserted. It appeui 
that the goological, chemical and micmscopical charocteta of the Totbuie 
Hill cool are Bimilar to those of othei cannels, and that the whole e*ideic« 
we possess, aa to the nature of cool, proves it to have been originally a 
mass of vegetable matter. The only difierences which the Torbane Hill 
coal presents from others are dilfbrenoes of degree, not of kind. It diStoi 
ftom other coals in being the beat gas coal, and from other ouuiels in bciag 
the best canncl. 



At a recent meeting of the Boston Natural History Society, Prof. Wm. B, 
Jtogcrs commuiiicatcd some obscrvatiosB recently made by him on the 
aatural eokt, and the associated igneous and altered rocks of tho Oolite coal 
rt^ion, iu the vicinity of llichmoQil, Virginia. lu the district on the north 
side of the James Iliver, where tlie most valuable seam of coke has been 
explored, it is at present wrought hj two veiticul ahafta. In that neartst 
the outcrop the coke is reached at 11 2 feet from the aucface, iu tile other 
at 207 ieet, the dip of tlie coal laeasuies being nearly west and at a low 
angle. A tliiid shaft, recently wrought, wliich lies nearer the margin of 
the basin than either of the preceding, cuts the stratum of coke at the 
depth of 90 feeL A bed of wliiustone, or coarse gray trap, is iuteFcolMtd 
in the coal measures of tliis part of the basin, inteiaeuting tlie two fint 
mentioned shafts, but cropping out a htile west of the third. Thia bed i*. 
met with iuthe dee|>eat aud moat western of the shafts at a distance of about 
100 feet trom the suriace, and is more than thirty fret thick where it ii 
cut through ; but iu the next shaft it is at a depth of less than 3D feet, and 
has thinned down to about half the preceding thickness. 

One of tlie most remarkable eScct) produced by this igneons bed U teen 
in the stratum of carbonaceous Sre-elay which lies next beneath. This, 
which in the second shaft has a thickness of 11 ieet, has been greatly in- 
durated and made to assume a columnar structure, by wliich the whole 
mass is couverted into a congeriis of cloaely-packed tivc and six -sided 
prisms, often quite regular, UBually about hall' an inch in diameter, and 
always at right anglea to the lower surface of the trap. 

A portion of this bed, originally occupied by impure coaly msttfr, 
presents the same columnar structure, but tlie material is a compact 
plumba^ous coke, with much earthy matter intermixed. The gi^iieral ' 
aspect of the gray part of this bed strongly resembles that of the coHi«ei 
varieties ol Sre-brick after they have been long exposed to intense heat. 
' This is what might be expected, lor iu the bed in question we have tho 
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yery material of fire-brick, and in the overiying trap we hare a source of 
igneous action, which, in the originally molten condition of this substance, 
could not fail to work great changes in the contiguous strata. This co- 
lumnar indurated clay, or natural fire-brick, when recently broken emits a 
most offensiye odor, partly that of sulphuretted hydrogen, and partly, 
perhaps, caused by a sulphuret of carbon. 

At the depth of about seventy feet below the bottom of the trap occurs 
the bed of natural coke, for the mining of which chiefly these openings 
have been made. This interval below the fire-clay is occupied by bluish 
and drab argillaceous and sandy slates, with some coarse sandstone, the' 
former abounding in impressions of plants, among which may be noted 
Equisetum colimmare, Zamites oblusifolius and Taeniopteris magnifolia, 
forms which many years ago Prof. Bogers pointed out as marking the 
Oolite age of these coal-bearing strata. The baking action of the trap is 
curiously shown in all these fossils. The coaly matter of the stems and 
fronds, when closely examined, is seen to be blebby or blistered. It is, in 
fiict, coke, which, while it retains the outlines and stronger markings of 
the plant, has, in its partial fusion, obliterated all the finer characters of 
the organized surface. 

The coke, where it has been successfully mined, forms a bed about five 
feet thick, including but little slate, and presenting a nearly homogeneous 
mass of a bluish-black color, uniformly vesicular, and light enough to float 
in water. It retains only a minute fraction of the volatile ingredient of 
the unaltered bituminous coal of this region, but it ignites readily, and 
bums like the compacter kind of ordinary coke. Throughout the bed, 
but especially towards the top, it jiresents a partially columnar structure. 
Where this structure is marked, the coke is found to crepitate when 
heated. In some localities on the south side of the James Biver, where the 
whole mass of coal and adjoining shale has been rendered completely col- 
umnar, the material in the process of heating breaks up with explosion 
like the crack of a pistol, at the same time projecting its fragments to 
some distance from the grate. 

The gradually diminishing influence of the trap bed, as we recede 
downwards, is illustrated by the section in'one of the shafts, which embraces 
a thickness of fifty feet of strata below the seam of coke above described. 
After passing through indurated fire-clay, lying immediately beneath the 
coke, we have a thickness of about twenty feet of slates, followed by a 
thin seam of semi-coke, or coky coal, more bituminous below than at 
top; and after this, descending through some twenty feet more of 
slates and sandstones, we come upon a bed of bituminous coal, which ap- 
pears to have sustained no alteration beyond the development throughout 
the mass of a columnar structure. In the deepest of the three shafts, the 
seam, now wrought under the intelligent direction of Col. Worth, cor- 
responds to the coky coal above described, the lower layer retaining much 
of its original bitumen. In all these workings the gradation of metamor- 
phic influence is beautifully marked within a distance of less than fifty 



r 



ANNUAL OP BCIENTIPIO DISCOVERY. 



feet of strata, from the greatly altered abole, or fire-clay, immedistoty be- 
nealli the trap, through the sxiccesaiTe tilates and coke-seanii 
ctianged biLiuniuous coal at the bottom of the stctioQ. 
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i DEPOSIT OF GYPSDM. 



Dr. Shumard, who iiccompanied Capt. Marcy in 
th« head waters of the Red River, thus describes an iiomeuse deport of 
gypsum in that territory : — 

This GtQd is probably the largest in the world, and eslemia from lh« 
"Wichita Mount^ns to within a short distance of the nearest Meititnn , 
province. Throughout its entire extent the gypsum presents itself to the i 
Burfuce in such a manner as to be very easily worked, and is of the purnt ' 
quality. Not unfiequently we travelled for miles over continuous beds, 
which, from their anowy whiteness, and the great abundance of glittering 
tehnite (traniparent s-/psumj Ehey contained, added greatly to the interest 
of the acenery ; while here and there immense bluffs^often scTeral miles 
in ertent, and thickly capped with the same material— projected to the 
height of two or three hundred feet above the level of the surrounding 
country. In many places it was observed to be twenty feet in thiekness. 

DISCOVERIES IN THE OLD BED SANDSTONE. 

During the past seaeou some highly interesting discoveries have beea 
made in the Lower Old Ited Sandstone beds of Thurso sjid Wick, ia 
Scotland. Fossil wood and ahells, the eiistence of which in Cailhnesi 
was hitherto nnknowii, have beyn nbundantly found lit ji/ii, the foimcr 
at Thurso, and both wood and shells at Wick onii in the vicinity, the 
shells having undergone considerable abrasion. These are facts extremely 
interesting to geolcgists, and will doubtless give new life to the explMer* 
of the Old Kcd Sandstone formation, heelowing, as they do, positive evi- 
dence of what has formerly been considered at best but doubtful — the 
egC'tablo organisms q/lhe land at the Old lied period. 



ON THE WATERS OF THE GREAT SALT LAKE, HOCKY KOCNTAINS, 

By Dr. L. D. Gale, (SlambUTg-a Expeditioa to the Great Salt Lata, 
Philadelphia, 1863.) Amount of soUd contents, 22.i33 per cent. Spc- , 
ciflo gravity, l.liO. Composition ; — 

I 
Chloride of sodium, ,,.,.. 20.1fl6 
Sulphate of soda, ...... 1.831 

Chloride of magnesium, ..... 0.2S2 

Chloride of calcium, ■ • . , . . iraoe. 
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On the Waters of the Warm and Hot Swings of Salt Lake City : by Dr. 
L. D. Gale, (ibid. J The mineral water of the warm spring has a strong 
smell of sulphuretted hydrogen. Specific gravity, 1.0112. Solid matter 
afforded on evaporation 1.08200 p. c. Analysis afforded : — 

Sulphuretted hydrogen uncombined, • , 0.037454 

" «* combined, . , . 0.000728 

Carbonate of lime precipitated by boiling, . . 0.075000 

" magnesia " " . . 0.022770 

Chloride of caJcium, .••••. 0.005700 

Sulphate of soda, 0.064835 

Chloride of sodium, 0.816600 



1.023087 



The Hot Spring has, the specific gravity 1.0130, and yielded 1.1454 per 
cent, solid contents. Composition in 100 parts : — 

Chloride of sodium, 0.8052 

Chloride of calcium, 0.1096 

Carbonate of lime, 0.0180 

Chloride of magnesium, • . • . . 0.0288 

Sulphate of lime, 0.0806 

Silica, • • 0.0180 



1.0602 



DIMENI^IONS OF THE AMERICAN LAKES. 

The latest measurements of our fresh- water seas are as follows : — 

The greatest length of Lake Superior is 335 miles ; its greatest breadth 
is 160 miles ; mean depth 988 feet ; elevation 627 feet ; area 32,000 square 
miles. 

The greatest length of Lake Michigan is 360 miles ; its greatest breadth 
108 miles ; mean depth 900 feet ; elevation 587 feet ; area 23,000 square 
miles. 

The greatest length of Lake Huron is 200 miles ; its greatest breadth is 
160 miles; mean depth 900 feet; elevation 574 feet; area 20,000 square 
miles. 

The greatest length of Lake Erie is 250 miles ; its greatest breadth is 
80 miles ; its mean depth is 84 feet ; elevation 656 feet ; area 6,000 square 
miles. 

The greatest length of Lake Ontario is 180 miles ; greatest breadth 65 
miles ; its mean depth is 500 feet ; elevation 262 feet ; 6,000 square miles. 

The total length of all five is 1,585 miles, covering an area altogether of 
upwards of 90,000 square miles. 
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OBSERVATIONS ON EAHTHQTJAKES, 

A report of a committee of the Institute of France, conBiating of MM. 
Ijomillc, Lame, and Elie de Beaumout, on the aubject of a theory ot 
iBrthquakes, has been transmitted to the British Association, for the nie 
of that Society. Proni n careful diacuaaion of several thouaand of these 
phenomena, which have been recorded between the years ISOl and ISfiO, 
and a comparison of the periods at which they occurred with the position 
of the moon in relation to the earth, M. Perrey, of Dijon, woiid infer 
that earthquakes may possibly be the reault of an action of attraction ei- 
erciaed by that body on the supposed fluid centre of our globe, somewhat 
similar to that which she exerciaea on the waters of the ocean, and the 
report of the committee of the Inetitute is so far favorable that at their in- 
stance the Institute liave granted funds to enable the learned professor to 
continue his researches. ObBervalioiis of a airailar character are now 
going on ill England, under the auspices of Messrs. Mallet and Milne, 



ON THE ANNUAL INCREASE IN THE PBODUCTION OF METALS. 

In a recent publication of Mr. J. D. Whitney, entitled, " The Metallic 
Wealth of the United States described and compared with that of other 
countries," a general summary is gi^'Cn, accompanied by a tabular stale- 
ment of the estinialcl amount and -value of metajs produced throughont 
the world in 1864. The metals Selected are gold, fljlver, mercury, tin, 
copper, zinc, lead, iron. The aggregate of these is na follows ; — 



481.SM i.eeB.w t.'m.m is.sw M.nw fio,s» 133,000 s.air.ow 

The product of the TJnited States in gold is set down at 200,000 pounds ; 
Austrnlia and Oceanica at 160,000 ; Russia at fiO,000 ; and Mexico and 
South America, 47,100. Of siiTer, the new world suppliea 2,473,700 " 
pounds, leaving only the small residue of 491,500 pounds for all other 
countries. Of mercury, Spain gives the world 2,600,000 pounds, and the 
United States 100,000 pounds. England and Australia fornjsh over halt 
of all the copper produced by the world, the present produce of tha 
United States being in this metal only 3,500 tons. Prussia and Belgiom 
furnish four-fiftha of all the ;!inc used in the world, (viz., 16,000 and 
33,000 tons.) Lead is distributed between Great Britain, Spain and tha 
United States, in the ratio of 4, 2, 1, (viz., 61,000, 30,000 and 15,000 
tons each.) England furnishes mote than half the iron of the world, 
3,000,000 tons, and the United States 1,000,000 tons. France is the next 
moat prodnotive country in iron, 000,000 tons. Russia prodaeea but 
200,000 tons, and Sweden 150,000, quantities bearing a very small lela- [' 
' I to the celebrity of product of those ci ' 
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The following table exhibits the comparative value of the metallic pro- 
ductions of different countries, from which may be seen the ratio of their 
production, as compared first with that of this country taken as the unit, 
and secondly with that of Great Britain : — 



COUKTBIES. 



United States, 
Great Britain, 
Australia, . . 
Mexico, . 
Bossian empire. . 
France, . 
Chili, . . . 
Best of Sonth America 
Austrian empire, . 
Prussia, . . 
Belgium, . . 
Spain, . . • 
Sweden and Norway, 
Saxony, . . . 
Hartz, • . • 
Italy, . . , 
Switzerland, . 



Value of Metals 
produced. 



Batio of production 
to that of 



$79,827,000 

96,169,800 

39,428,000 

30,480,000 

25,240.000 

15,252,500 

13,144,000 

16,176,000 

11,708,000 

9,680,000 

9,375.000 

8,016,416 

5,460,896 

1.455,000 

1,147,588 

832,500 

375,000 



XT. States. 



1.000 
1.205 
.494 
.382 
.316 
.191 
.165 
.203 
.147 
.121 
.118 
.100 
.068 
.018 
.014 
.010 
.005 



O. Britain. 



5.6 
.1 
6.12 
1.3 
1.6 
4.15 
2.15 
1.6 
1.8 
1.10 
1.10 
1.12 
1.17 
1.67 
1.86 
1.120 
1.240 



The great importance of our own metallic resources will be at once appar- 
ent from an inspection of the above table. It will be seen that we are sec- 
ond only to Great Britain in our production, as we are also in our con- 
sumption, of the metals. 

The two great Anglo-Saxon countries stand far before all others ; and 
Australia, a colony of England, of but few years' growth, is the next com- 
petitor on the list. As our production of gold, which now forms so im- 
portant an item of our mineral wealth, falls off, as it assuredly will, the 
deficiency may be more than made up by the development of our resources 
for the production of other metals. 



GOLD DEPOSITS OF LOWER CANADA. 

The following extract relative to the gold deposits of Canada is taken 
from the last report of the geologist now engaged upon the survey of the 
British Provinces : — 

«« In the month of December a few days were devoted to a further exami- 
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nation of the distribntion of thia metal in the eeslem townships, and 
particles of it were found in the yalley of the St Francia, at vnrioos inia- 
\als. Though tJie weather was rather adverse to the examination, OB. 
Bocouiit of the cold and frost, yet the results were much the eauxe as those 
of Bimilar previous Htplorationa tailher to the east. One of the pootioni 
examined wad on the Mugog lUyec, above Sherbrooke, where partit^lcs wer« 
jnet with in au ancient hard-bound gravel, which probably has never been 
disturbed since the time when the surface roae ftom beneath a Tertiorj' 
aca. The position is about one hundred and fifty feet above the level of 
Lake SL Francis at Slierbrooke, and would probably be over six huadred 
feet above the St. Lawrence at Lake St. Peter. This fact seems to show 
that the metal ia not confined to the lowest parts of the valleys, but will 
have a distribution coeitensive with the original drift of the district. It 
may be considered that the auriferous drift has now beeu eh'own to exist 
into 10,000 square miles on the south aide of the St. Lawrence, coinpre- 
hendtng tlie prolongation of the Green fountains into Canada and tha 
country on the south-east side of them. In following the range of Ibil 
drift north-westerly, the rescarchea of the surveyhave not extended beyond 
Etclimin Lake ; but the general aiiuilarity ot the rocks beyond renders it 
probable that little change will be found for a distance extending mnch 
farther, perhaps to the extremity of Gaspt. It may be proper to remark 
that, though the ascertained auriferoua area is thus so much increased 
beyond the meoanie given in the previous repnit, no fact has come to my 
knowledge of suiHcient importance to authorize any change in the o[nniOB 
that baa been already expressed, that the deposit will not in general remu- 
nerate wiikillcil tabor, and that agriculturists, artisans and otheis engaged 
in the ordinary occupations of the country, would only lose their labor by 
turning gold hunters. In the examination of the valley of St. Frands, 
one of the spots tried was in the immediate vicinity of the quartz vdn 
holding copper pyrites, mentioned in the report of ISIT-S. In that report 
it was slated tliat the copper pyrites were auriferous; and in cortoboratioi 
of this fact, a small, uneven, but loose, octohedral crystal of gold was oi 
this occasion obtained trom a crevice in a two-inch string of quartz, spotted 
with copper pyrites, which appeared to be subordinate to the principal 
Tcin. This vein occurs in a mass of talcosc slate, supposed to belong ID 
the Lower Silurian series ; but from a vein on the river Du Loup, spcol- 
mcna of quartz and iron pyrites have lately been shown to me, derivod 
from the clay slates of the Upper Silurian series, and in some of these tracel 
of gold have been met with. The metal thus appears to belong to tha 
veins of both the lower and upper series. If Sir It. G. Murchiaon'a theory 
be well founded, that the gold, when it was originally placed in vein, 
occupcd only that part of them, which was towards the then existing 
exterior of the earth's crust, the presence ot it in the Upper Silurian vein 
would lead to the conclusion that it should he more abundant in them 
than the lower ; for it ia probable tliat those parts of the lower rocks no« 
found cKposed wcro once covered by the upper, which have been removed 
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by denudation ; and the veins of the lower rocks being but the remaining 
inferior, and therefore less productive, parts of these veins which once cut, 
both should be surpassed in richness by those of the upper rocks, which 
present parts nearer to the original surface. The line of division between 
the two series of rocks has been given in a former report ; and, according 
to the theory in question, the more productive veins should be met with 
rather on the south-east of the Green Mountain range than within it." 

ON THE DISTRIBUTION OF GOLD. 

The following remarks on the distribution of gold are taken from a re- 
cent publication of Sir B. G. Murchison : — 

«* It would ill become any geologist who throws his eye over the gold 
map of the world prepared by Adolf Erman, to attempt to estimate, at 
this day, the amount of gold which remains, like that of Australia, unde- 
tected in the vast regions of the earth, as yet unknown even to geogra- 
phers, still less to speculate upon the relative proportions of it in such 
countries. At the same time, the broad features of the case in all known 
lands may be appealed to, to check extravagant fears and apprehensions 
respecting an excessive production of the ore. For we can trace the boun- 
daries, rude as they may be, of a metal ever destined to remain precious 
on account of those limits in position, breadth and depth by which it is 
circumscribed in Nature's bank. Let it be borne in mind that whilst 
gold has scarcely ever been found, and never in any quantity, in the sec- 
ondary and tertiary rocks which occupy so large a portion of the surface, 
mines sunk down into the solid rocks where it does occur have hitherto, 
with rare exceptions, proved remunerative ; and when they are so, it is 
only in those cases where the rocks are soft, or the price of labor low* 
Further : it has been well ascertained, whatever may have been the agency 
by which this impregnation was eifected, that the metal has been chiefly 
accumulated towards the surface of the rocks ; and then, by the abrasion 
and dispersion of their superficial parts, the richest golden materials have 
been spread out in limited patches, and generally near the bottom of 
basin>shaped accumulations of detritus. Now, as every heap of these 
broken auriferous materials in foreign lands has as well defined a base as 
each gravel pit of our own country, it is quite certain that hollows so oc- 
cupied, whether in California or Aiistralia, must be dug out and ex- 
hausted in a greater or less period. In fact, all similar deposits in the old 
or new world have had their gold abstracted from heaps whose areas 
have been traced • and whose bottoms were reached. Not proceeding be- 
yond the evidences registered in the stone-book of Nature, it may there- 
fore be affirmed, that the period of such exhaustion in each country (for 
the deposits are much shallower in some tracts than in others) will, in 
great measure, depend on the amount of population and the activity of the 
workmen in each locality. Anglo-Saxon energy, for example, as applied 
in California and Australia, zxvay in a few years accomplish results which 
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coTiId only have been obtaioed in ceiitutira by a scanty and lazy indigeiMnu 
popolatioo; and thus l/iepreaent laigejlowj of gold into Eitrops fmn »atK 
trtmti Kill, ia mji opinion, be^ii to diminiih icilhin a eomjianUieely iter! 
perial, • ■ * In Conclusion, let me express my opinion, that the 
fear tbat gold may be ereotly depreciated in relue relatirely to nlm— a 
feat whicb may Lave seized upon tlie minds of some of ray resdera— is 
unwoiritnted by tlie data regiBtezcd in tlie crust of the esrth, Gold it, 
after all, by far the moet restricted — in its native distribution — of the 
precious metals. Silver and argentiferons lend, on the eaiilrary, expand 
so lai^ly downwards iiilo the bowels of the rocks aa to lead us to believe 
Aat they must yield enormous prodts to the skilful miner ibr ages to 
come ; and the more so in proportion as better machinery and new inycn- 
tions ahEdl lessen the difflcnlty of Bubtetrauenn mining. It may, indeed, 
■well be doubted wlicther the quantities of gold and silver, procurable from 
regions unknown to our progenitors, mil prove mcrejthan sufficient to 
meet the exigencies of an enormously increased popnlation and our aug- 
menting eommeree and IiL-cnry. But this is not a therae for a geologist ; 
and I would simply say, tbpt Providence seems to have originally odjnsled 
the relative value of these two precious metals, and that their relatioiu, 
having remluned the SHrae for ages, will long survive sll theorica. Modem 
science, instead of contradicting, only confirms the truth of the aphorisni 
of the patriarch Job, which thus shadowed forth the downward persistence 
of the one, and the superfloial distribution of the other:— ■ Surely there is 
a will for the ailver .... The earth hath dust of gold.' " 

QUICKSILVER DEPOSITS OF CALIFORNIA, 

M. D'Weiny, in a communication to tha Cotirier 4ea Elati Unit, fur- 
nished the following information relative to the quiciisilver deposits of 
California i — 

The anniisl production of mercury at the mines of Almaden, (Spain,) 
Idria, (Frioul,) Hungary, Transylvania, Pern, &c., is vahicd at from 
thirty to forty thousand qnintals, (cwt.) China and Japan also prodoM 
an equal quantity of mercury, but, I believe, do not export the article; 
Notwithstanding (hia Imge production, the supply is by no means equal to 
the demand, and many gold and silver mines have ceased to be Avorbed or 
account of the scarcity and high price of that metal. The mystery which 
yet envelops the operations at the mines of New Almnden has prcrented 
me &om obtaining accurate returns ; but wo can to some extent supply 
that want from our own observations, and enable yonr readers to appre- 
ciate the value of these mines in California, Tlie ricliest minerals of Eu- 
tope are those of Almaden and Idria ; the first contain 10 per cent, of 
metal, the latter 8 per cent The other minerals are less rich. I havo 
analyzed several samples of cinnabar, taken from different spots in New 
Almaden, and they have yielded from 29 to 72 per eont. The general 
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average was about 50 per cent ; that is to say, the cinnabar is from 10 to 
11 times richer than that of Europe. 

I have analyzed the refuse which came from the furnaces at New Alma- 
den, and found 8 and 10 per cent, of mercury. Thus have they thrown 
aside a mineral as rich as that of Idria and Almaden. The loss of 8 to 10 
per cent., combined with an equal loss by evaporation on account of de- 
fective apparatus, is a most deplorable waste of the riches of the earth. 
There are at New Almaden ten furnaces for roasting, more or less imper- 
fect in construction, and which, nevertheless, furnish, if in constant 
operation, from thirty to thirty-five thousand pounds of mercury weekly. 
To obtain that amount of metal one hundred thousand pounds of cinna- 
bar are consumed, and from eighteen to twenty thousand pounds of mer- 
cury lost from bad management. The following calculation wiU serve to 
show at what weekly expense these mines could be worked under. a 
proper system of management : — 



Fuel, . . • • 
Laborers* wages, . • 
Wear and tear of maahinery. 
Expense of package, &c., . 
Interest on capital, . • 



$160 

1,500 

200 

500 

1,600 



Total, $3,800 

The above outlay would produce fifty thousand pounds of mercury. 
This would be working with a very limited capital, and it would be easy 
to double the product by increasing the capital from eighty to one hundred 
thousand dollars. I need not say that these calculations are not founded 
upon any results obtained at New Almaden ; I neither know the receipts 
nor expenses of working those mines. I only wish to render apparent to 
all the importance to which that branch of mctallurgic industry can be 
raised. But to return to New Almaden : the only important work which 
exists there is a " rift," or incline's plane, which conveys the mineral to 
the works. Do they find collections of pure mercury in those mines ? 
We do not know, but think it ought to exist in considerable quantities, 
and that it would be discovered by well-directed researches. The deposits 
of cinnabar appear very extensive in the neighborhood of the mines now 
worked, and we may safely predict that hereafter new and extensive works 
of a similar character will be established there. 

ON THE LEAD MINES OF WISCONSIN. 

At the Washington meeting of the American Association, Prof. Daniels, 
who was intrusted with the geological survey of Wisconsin, gave the fol- 
lowing account of the geology of the lead mines of that State : — 

The lead, he said, is found in a gray limestone, often 300 feet thick, 
which is the surface rock. The veins are vertical, so long as they con- 
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^^1 tinue iu tliia lock. At certain points they oiicnpy laige fissures or cftvea 

^^M in the rock. The galena is in large crjatala, clinging to tlie tops or riilo,- 

^^1 and perfL'Ctly pure — never at the bottom, except us the; arc broken off 

^^H ai\d mingled with pieces of broken rock. But wlicn we pass deeper into 

^^H the Trenton limestone, the veins are ol'tener horizontul, spread in flat, thin 

^^P sheets. Here the lead is combined with the oxides and sntphates of iron 

^H wid zinc — " blackjack " and " dry honea," the miners call it. Heretofore 

the popular belief was, that the lead failed on striking this blue limestonei 

but at Bsveral points he found that, without being aware of it, tiie minen 

had worked post even the Itnicetone into the sandstone, and found ridi 

I veins even there. These lateral veins of the blue (Trenton) limestone lie 
parallel to each other ; they extend a great distance, and have bees 
worked for a mile. Prof. Daniels inclined to think that the deeper veini 
will be found not inferior to thosB nearer the surface. He found ooca- 
eioual veins of copper, but they were entirely independent of the lead 
veins. The lead veins are in groups, and their lateral veins seem to con- 
nect the larger vertical ones of tlia same group. 
Prof. Hall Boid, that in 18a0 this galena limestone was first identi' 
fied with tlie Lower Silurian rocks, and he thought the belts spoken of 
■were all of the aame age. This region had neversuffered from great prCM- 
wre below, and he thought that tie veins of lead had not been injected 
into the Sasures from below, bnt must have flowed in from above, while 
in watery solution. The reason why the veins were horizontal inUie blue 
(Trenton) limestone, was because the fissures in the rock were lateral — 
not that the veins had been pressed, together and thrown up laterally after 
they were filled. The shale above the lead-bearing rock he 8upp(Bed.to 
be of the Hudson Eiycr group, 

ON THE CONNECTION BETWEEN THE RED SANDSTONES OP TUB 
MIDDLE STATES AND C0NNECTICI7T VALLEY WITH THE COAL- 
BEAEIH& BOCKS OF EASTERN VIRGINIA AND NORTH CAROLINA. 

At a recent meeting of the Boston Soc. of Nat. History, Prof. Vf, B, 
Rogers eihibited a Bcries of fossils from the middle .secondary belB of 
North Carolina, Virginia, Pennsylvania and Maeaachuaetts — chiefly, hi 
said, with the view of calling attention to the evidence; oflbrded by some 
of them of the close relation, in geological age, between what haa beea 
called the New Red Sandstone of theMiddleSlatca and Conucctioutvalley,, 
first designated by Prof. H. D. Rogers as the middle secondary grouii, 
and the coal-bearing rocks of Eaatetn Virginia and North CaroUna. 

ProC. R. leferced to the existence in Virginia of tliree distinct belli of 
these rocks. The most eastern of these, eitending almost continuoufly 
from the Appomnjatox River to the Potomno, includes the coal fields of 
Cheatetfleld and Henrico counties. The middle tract, about 2a milea 
west by south of tlie preceding, ia of much less extent, and has not yet 
furnished any workable coal seam, Somewliat intermediate in trend to 
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these is a belt of analogous rocks in North Carolina, commencing some 
distance south of the Virginia line, and stretching south-westwardly 
across the State, and for a few miles beyond its limits into South Carolina. 
This area includes the coal-bearing rocks of Deep Biver. llie western 
belt extends, with two considerable interruptions, entirely across Virginia, 
being prolonged towards the south-west in the course of the Dan Riyer in 
North Carolina, and towards the north-east, through Maryland, Pennsyl- 
Tannia and New Jersey — 'forming what is usually called the New Bed 
Sandstone belt. 

From an examination some twelTe years ago of the fossil plants of the 
most western of the Virginia belts designated, Prof. Bogers had been led 
to refer this group of rocks to the Oolite series on or near the horizon of 
the carbonaceous deposits of "Whitby and Scarborough, in Yorkshire. 
S<»ne years later he discovered many of the same plants in the middle 
belt of Virginia ; and in the summer of 1850 he found several of these 
plants in the coal rocks of Deep Biver, in North Carolina. In each of the 
latter districts we meet with Equisetum Columnare, Zamites, and a 
plumose plant referred to Lycopodites, and strongly resembling L. Wil- 
liamsonis, of the Yorkshire rocks. These are among the usual forms 
occurring in the easternmost of the Virginia belts. 

Besides the fossil plants common to these three areas, they contain two 
species of Posidonomya and two of Cypris. Of the CypridsD one species 
has a smooth, the other a beautifully granulated carapace. They are both 
very small, seldom exceeding l-30th of an inch in length and l-70th in 
width. Both species cf Posidonomya differ in proportions from the Pos. 
Minuta of the European Trias, but one of them strongly resembles the P. 
Bronnii of the Lias, although of larger dimensions. 

Prof. Bogers remarked upon the uncertainty which exists as to the true 
nature of the small shell-like fossils, which, being assumed as mollusks, 
have been referred to Bronn's genus Posidonomya. But whatever may 
be theii^ zoological affinities, . the fossils now imder consideration have 
great interest, as affording further means, not only of comparing together 
the mesozoic belts of North Curolina and Virginia before referred to, but 
of approximating more justly than heretofore to the age of the so called 
New Bed Sandstone, or Triassic rocks, which formed the prolonged belt 
lying fEurther towards the west. 

In the .report of Prof. Emmons, published in the autumn of 1852, 
mention is made of the remains of Saurians in the Deep Biver deposits, 
as well of the Posidonia and Cypris, and of an Equisetites, a Lycopodites 
and other allied forms, together with a naked, rather spinous vegetable, 
regarded by him as a cellular cryptogamous plant. 

In view of the general identity of the fossils thus far found in the Dry 
Biver and Middle Virginia belts with those of the most eastern deposit 
in Virginia, viz., that including the coal of Chesterfield, Prof. Bogers 
maintained that the general equivalency of these three eras may be re- 
garded as establishedi and therefore the Dry Biver belt of North Carolina, 
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^H aa irell at the MldiUc Virginia belt, onglit to be placed in the Jiuudc 
^^M eeiies, not far probably above iU bsse. 

^^M In Nortb Carolina, on tlic Dan River, wbere tbese rocks include one en 

^^M more tbin seaiiu of coal, the eatae Cjpcidte and Foaidouiie are found in 

^H great numbeis in some of tlie fine-grained shnles and block fissile ^tei, 

^H The latter were noticed as caily as 1S39 by Di. O. W. Boyd, while on the 

^1 Virginia Geological S«r¥ey. Eegarding this fossil, of which specimeni 

were also obtained about the eome time from the middle belt in Viiginii, 

as identical with the Posidonia of the Keuper, Prof. R. hod, many yean 

^0, anuauuccd the probability that a part or all of the great western belt 

I was of the age of the Trias, instead of being lower in the Mesojioie aetie^ 
Specimens of the Posidoniie and Cyprtdi», Sana both beltd in Nottk 
Carolina, and from the eastern and middle belts in Vii^inia, 
hibitcd hy Prof. IL at the Albany meeting of the American Association of 
Science in ISol, for the purpose of showing the close relatioiislup between 
those deposits in geological time. Among the specimens from the Dan 
Rirer, Prof. B.., on tlie present occasion, relerred to the impression o 
Zamite leaf and a joint of Eiiiusetura Columnare, Prof. Emmons, in i 
report above referred to, speuMng of the marly slate of this system, siyi 
that " it dtfTers in no respect from that of Deep Kiver, bearing the same 
fhssils, Poaidonia and Cypcis, in great abundance." In the aame belt in 
Pennsylvania, in the vicinity of Ph<i?nixvilte, early last spring, Piot 
H. D. Rogers discovered Posidonis in great numbers in a Sssite blauk. slate, 
Olid on subsequent examination the aame beds were found tc 
era crowded with the OBals of Cypridie. Along wiih these are mulliludei 
of Coprohtes, apparently saurian, resembling in size and form the Copro- 
lites found iu the carbonaceous beds on Deep River, and also some imper- 
fect imptesaiona of Zamite learee. These facts Prof. R. considers sufficient 
to identify, as one formation, the discontinuous tracts of tliia bell in Nrath 
^^ Carohna and Virginia, and the great prolonged area of the so "H"^ New 
^^L Red Sand.stane of Maryland, Pennsylvania and New Jersey. 
^H As to the geological date of this belt, Prof, Rogers said that the di>> 

^^P covery at various and remote points of its course, of Posidonilp, Cyprida ' 
^" and Zamites, most or all of which are identical with thes: 

eastern and middle secondary areas of Virginia and North Carolina, makH 
it extremely probable that tlie rocks, formerly referred to the New Red 
Sandstone, and of late more specially to the Trias, are of Jurassic date,' 
and but little anterior to that of tlie coal rocks of Eastern Virginia. 
Prof. R. considered the ocemrence of Cypridie abundantly in all 
belts as a strong evidence of their Jnrossic age. While only a few npeciea ' 
of Cyprida! and many of the allied genus Cytberina o( 
^H rian and Corbaniferous rocks, there is a total absence of these Cnistaceaa 
^^h remains throughout the scries of deposits extending from the base □ 
^H Permian to the lower limits of the Uohte. But on entering the hmer Iha 
^^m CypridiB reappear and become very abundant, there being no less than 
^^B twelve species known to belong to tlie Oolite formatioiu of Europe. 
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On comparing the silicifled wood foimd in the western and eastern 
belts, Prof. R. had found their structure to be the sanie,'and to agree very 
nearly with the fossils figured by Witham, under the name of Pence Hut- 
tonia. As this particular structure does not appear to have been met with 
below the Lias, and occurs in that formation, it furnishes another argu- 
ment in favor of the Jurassic age of all these rocks. 

Prof. R. added, that h6 had not found in the New Red Sandstone of 
Connecticut valley either the Posidonia or Cypris, although he had met 
with obscure markings which he was inclined to refer to the latter. He 
had, however, satisfied himself that one of the plants, from the vicinity of 
Oreenfield, in Massachusetts, was identical with the form in the Virginia 
ooal rocks referred to Lycopodites, and probably L. Williamsonis, and 
that, among the other very imperfect impressions associated with this, was 
one which he regarded as the leaf of a Zamite. 

On the whole, therefore. Prof. R. concluded that the additional fos- 
sils from the coal-bearing rocks of Virginia and North Carolina served to 
confirm the conclusion of their being of Jurassic date, and that the fossils 
thus far founcl in the more western belt, and its extension through Penn- 
sylvania and New Jersey, rendered it proper to remove it from the Trias, 
and place it also in the Jurassic period, a little lower probably than the 
eastern belts of North Carolina and Virginia ; and there would be little 
doubt, he thought, that the same conclusion would apply to the New Red 
Sandstone of the Connecticut valley. 

MASTODON AND ELEPHAS PRIMIGENIUS. 

A letter in the Comtes Rendus, by M. Zygomalas, from Samia, in 
Greece, states that in the mountain of Antinitra inmiense numbers of the 
bones of the mastodon have been discovered. Monsieur Z. also saw, in 
the stones composing the fortress of Dubon Phourka, the bones of un- 
known animals, and also fossil plants. The quantity of bones of the 
mastodon exceed any thing hitherto known on the face of the globe, ac- 
cording to this account. 

Fragments of the bones of the fossil elephant, in a good condition, were 
discovered in the summer of 1853, at Zanesville, Ohio, on the line of the 
Central Railroad. This is the third of the same species that has been dis- 
covered in the same bank within a few years past, the leading features of 
each being distinctly marked, so as to prove that three, at least, of these 
extinct animals left, their remains within the boundaries of this city. The 
molar teeth, four in number, all that the species possess, were found in 
the Jaws sound and unbroken, and two weigh twenty pounds each, 
and two fourteen pounds each. The tusks were not in as good condition, 
one only being sound enough to bear moving. This one, eight feet in 
length, measured at its base 26i inches in circumference, and at the point, 
eight feet distant, where it is broken off, 16^ inches in circumference, the 
whole length of which was twelve feet or more. 
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A. diaCDTCiy of gicat interest to palccontology has 101617 tt^en made il 
tlie gtttpa of Coiistantina, (Algerio,) while raaking a cultiiig for the im- 
provitment of tlie Qppronc'aes to tliot cit}', where a great part of the skele- 
ton of some gigantic uiiiual wits found. The thigh and leg bones, tlie 
Tertebns, the ribs, the upper part of the head, and Eeveral teeth were in i 
Teiy good stale of pieserration. The head ia not less than eighty- &t e crai- 
timetets from, the teeth to the nape, and forty-eight ncroB* the bone of Ik 
forehead. The front part of the upper jaw has long teeth, and also tuaks, 
umilar to those of a -wild boor. The legs of the oniniBl are about the rajB 
of a horse ; and from the liend of the ribs, it is supposed that its size must haye 
been about four times that of an ordinary oi. Its head ia somewhat sim- 
ilai to that of the hippopotamus, and its mouth must have been of exctaor- 
dinory power. No name con he assigned to this animal, but it ia cod- 
aidcrcd probable that it may belong to the numerous family of pauhj- 
dennes. The ground wherein it was found ia composed of a soft colcoicoiu 
lock of tertiary formation, 

A skeleton of a mastodon bos been recently discovered in a marsh, 
about ten mUes firom Poughkcepsie, New York. Its state of preservation 
is not known, as it is yet but putially cxhiimed. Xliis is the secooil 
skeleton obtained from the vicinity of tMa city. 

A fossil skeleton of an elephant has recently been discoTeied by Mt. 
Camphell, of the Hudson's Bay Company, on tlie sixty-first pamllel of 
latitude, on the west side of the Kocky Mountain chain, about fifteen 
hundred feet above the sea-level. The skeleton, when fijst found, was 
nearly entire, but unfortunately the greater portion of it was lost in a 
lake by the carelessness of the Indians employed to transport it to • fur 

In a recent communication to Silliman's JoumaJ, Mr. W. P. Blake no- 
Idces a number of instances in which partial remains uf the mastodon, and 
elephas primigenius, have been found in California. The remains, princi- 
pally teeth, appear to occur over a ■yride eitent of country. 

Fossil Sonea in CaUJbrHia.—'DT. C. ¥. Winslow, in a letter to the Cali- 
fomia Farmer, thus speaks of the occurrence of hones, fossils, &c., on the 
Stanislaus Hiver, California : — About one and a half miles frotD the Bton- 
islaus we came to the Umestono ca^ce, which has been often spoken of, of 
Inte, S3 being the receptacle of human bones covered with calcareous de- 
posits. This we did not enter, for lack of time. We had passed it about 
half a mile before learning its whereiibouts,'and as the day was so hot, and 
the sun advancing, we considered it best to pass without exploring it. 
This we could dispense with the better, as we met a person who had ex- 
plored it carefully, and who offered ua fragments of human skeletons 
which he had token from the cave. These bones were dry and light, and 
not impregnated or overlaid with calcareous spar, like others whieh I had 
seen from the same cave. Heretofore obscurity had surraunded the his- 
tory of the bones wliich had been found in the cave. ISut this person, on 
returning from tlie cave, met an old Indian; and having a good intcrjiielei 
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of the Indian dialect with him, he learned that the bones were of com- 
paratiyely recent deposit there. The cave is about thirty- five feet deep, is 
irregular in form, and is not more than twenty feet in extent in different 
directions. The bones have been all taken away, and the stalagmites also 
have been broken and removed, so that there is little now to interest one 
in exploring it. In this vicincity is also another cave, with an entrance 
rather small, and about one hundred feet deep, from which have been 
taken some very large and finely-crystallized stalactites. These are all in 
limestone districts of country, and are cavities hollowed out in this easily 
soluble material by the long-continued action of water. Last summer I 
visited a cave in the vicinity of Columbia, formed by the forcible breaking 
up of the primitive or metamorphic rock by subterranean violence. The 
hill was rounded over this cave, and the rock broken in various directions, 
and huge masses were tilted and lodged against each other, so that large 
caverns existed under the hill, and were connected with each other by low 
or narrow passages. The whole had been often filled with water, and 
when a vast reservoir, for mining purposes, immediately over its mouth, 
suddenly sunk away into it last summer, it was observed that the water 
obtained an outlet some six miles farther south, from the side of another 
hill. This circumstance shows a connection of the fractuies, and indi- 
cates a simultaneous action of force by which some of these hills were 
elevated. I observed no teeth nor other vestiges of animal remains in 
that cave, though it had been asserted by the first explorers that the teeth 
of some large animal had been found there. 

The remains of ancient quadrupeds, however, if not found there, are 
firequentiy found in the flats of the neighboring regions of country, where 
the miners are at work in procuring gold. The fire of Columbia burned 
up many specimens of remarkable organic remains, which had been col- 
lected by miners while excavating for gold among the drift of the val- 
leys. Texas Flat seems peculiarly distinguished for these remains. I 
have now a piece of bone temporarily in my possession, probably a frag- 
ment of the lower jaw-bone of a mastodon, from that localit]( — and a i>er- 
son at Texas Flat assured one of our party that a tusk, nine feet in length, 
and twenty-seven inches in circumference, had been lying for a twelve- 
month on the ground near his cabin, but had been recently removed by 
some one who felt an interest in collecting such curiosities. 

Fossils abound in the drift of all parts of California, from the peninsula 
on which stands San Francisco, and even in the heart of that city, to the 
flanks and summits of the Sierra Nevada. 

ON METEORIC STONES AND THEIR ORIGIN. 

At the Washington meeting of the American Scientific Association, Dr. 
J. Laurence Smith presented a communication on the above subject. 

He exhibited several sniall meteorites, and some large ones. A frag- 
ment of one in his possession he showed, of which the whole body weighed 
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OTHT CO pounds. It WB5 found in Tazewell county, Tenneaate. A laigc 
one from Saltillo, Mexico, lay on the table, weigting 2G0 pounds. 

Mr. Bartlett (Boundary commiaBJoner) bad deaeribed to liiin one spcd- 
men wliich weighed QOO pounds, and its greatest length was five feet. 

It was long supposed tliat these bodies were idenlifi.ed witli the ehoaung 
BtarB, but that error is of easy demonstration ; for in all the peiiodiCflUy 
letnrning occasions of shooting stara, there is not a cose on record vbere 
the fall of a meteoric stone has accompanied them. Then we can obtain 
the elevation of the shooting stars, and wltliout diiEculty learn their ye- 
lodly. They are often far beyond the circle of our atmosphere, and ttBr- 
el at the rate of sixteen miles a second, while we know that nothing aa 
revolve around the earth at a snifter rate than fi.ve miles a second. Shoot- 
ing Etar?, then, aie cosmic bcilies, rovolTing around the sun as a centre. 
They are self-luminous too. But meteoric stones could not sliike the earth 
in their fall, coming at the rale of sisteca miles a second, without produ- 
cing very dififcrent impresaiona from, what ate recorded of their fall. 

They are not of teiieslnal origin. The number of those who tbink that 
they are is too limited to require a set refutation of that theory. 

They are not of atmoEpheric oiigin, aggregated from dilTerent dircctioiu; ' 
hardened like hail, though &odi different cauaea. Their form fbrbida tint 
suspicion. Whence, then, are they i 

Dr. Smith evidently accepted the " lunar theory." They wt» 
thrown off with great force from the moon, ravolving around that body 
■until in the great eccentricity of their orbita they fell within the otrclooF 
our atmosphere ; once within which, and with velocity greatly retaided,'* 
our earth becomes tbeir ceutre. They may have been thrown out ftoia^ 
the craleie of .volcanoes a long time ago, and been thousands of yean 
Tolving before their orbit brought them in contact witli our sphere, 
place and Arago, who once held this theory, gave it up ; but they ' 
were compelled to do so, or suirender another belief of theirs, that they kft' 
identical with shooting stars. One-t«'CnCieth of the surface of the ra 
Tolcanic ; and if the craters, as revealed by the telcscopo, are only in tlw 
usual proportion to the height und depth of the volcanoes, tliere need bH 
no doubt that they have sufficient Meeting force to hurl Isi^ mawiwrf' 
volcanic matter to immense distances. Ucmemher, besides, that the attract'*. 
ing power of the moan is but one-sixth that of the earth, and that bodiai^' 
thrawn from its surface experience iu consequence but one. sixth therft'*^ 
tarding force they would have wlien llirown from the earth's surface. 

Look again at the constitution of the meteorite, — made up principil^F* 
of pure iron. It Came evidently from some place where tliere is little HI 
no oxygen. Now, the moon has no atmosphere, and no water or 
face. There is no oxygen there, then. Hurled from the moo 
hodiea— these masaea of almost pure iron — would flame in the , 
polished steel, and on reaching our atmosphere would bum in ita 
until a black oxide coated it ; and this we find to be the cose with all oai] 
■the black color is only an exlenial covering. 
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USB OF THE HORSB CHESTNUT AS FOOD. 

The Paris National, October, contains the following account of a dis- 
coYcry recently reported to the French Academy : — 

It has long been a problem, one of the desiderata of Agricultural Chem- 
istry, to know how to convert the pulp of the horse chestnut into meal of 
good quality. These beautiful trees, which are the pride of our parks, 
have for years strewed the ground with their fruits, which we have trodden 
under foot without being able to reap the least advantage from them. 
What is there, however, luider the shining shell of the horse chestnut i 
A mealy substance, enveloped in nitrogeneous membranes — that is to say, 
matter eminently nutritive ; only ond particular element, a bitter oil, is 
secreted in these cells, and communicates to them an insupportable taste. 
To strip the pulp of the chestnut of the essence which infects it, is, then, a 
very natural idea, and one worthy to exercise the skill of our chemists ; 
they have essayed very often ; they have even succeeded ; but it was by 
expensive proceedings, proper for laboratories, but absolutely inapplicable 
for common life. A method has at last been discovered by M. Flandin, 
which he describes as follows : — 

Collect some horse chestnuts, and grate them after having taken off the 
skin ; throw on this pulp a little carbonate of pulverized soda. The car- 
bonate of soda is found at any grocery. It costs three cents the pound, 
and for every hundred weight of ptdp two pounds are necessary. Mix 
these materials well, kneading the pulp with your hands ; then you will 
expoae it in a sieve to a current of water like that which issues from th6 
spout of your fountain. Stirring the matter thus moistened, it will pass 
entirely tibrough the meshes of the sieve, and fall with the waters of wash- 
ing into a trough placed beneath. Let these waters subside for some 
minutes ; then pour them out by gently inclining the tat. They take 
with them the bitter oil which has colored them green in dissolving itself, 
and at the bottom of the vessel is found a fine paste of a brilliant white- 
ness and very agreeable taste. This is the purified pulp. 

The theory of the operation is this : The bitter principle contained in 
the pulp of the horse chestnut combines itself immediately with the car- 
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bonato of soda introduced into the paste, fornung with its alknli a rMtiU 
salt ; and the mealj Eubalaiice, purified by a simple wafihiog, is depoulcd 
at the bottoia of the vat whence yoli have eathered iL 

ON THB IKFLBENCE OF TUB SOLAS RADIATIOSS ON THE VITA!, 
POWERS OF PLANTS GKOWINQ OHDEB DIFFEBENT ATMOS- 
PHERIC CONDITIONS. 

In B report on this subject, made to the British Association, bj Mr. I, 
H. Gladstone, the author cororoenced by describing accurately what por- 
tions of the prismatic spectrum were cut off by the varioua colored gluKi 
employed in his esperiraents. A series of observations followed oa 
hyacintlis grown under very varied ioSuenccs of light, and solar heat, and 
chemical i^ency. Among the resulta may be mentioned the powtt of tho 
jellow ray to dindnish the growth of rootlets, and the absorption of 
water ; the power of the red ray to hinder the proper development of lie 
plant ; and the effect of total darkness in causing a rapid and abundant growth 
of thin rootlets, in preventing the torroation of the green coloring matter, but 
not of that of the blue flower, nor of the other const! tnents of a healthy planL 
A series of esperimenta on genuinatioa w»a then detailed. Wheat and pc 
had been grown without soil under lai^e colorless, blue, red, yellov, ob- 
Mured colorless, and obscured yellow glassea, and in perfect darknesa. The 
elTects resulting &om these varied conditions were very marked. The tirt ' 
plants experiinented on — being chosen ftora the two 
divisions — exlubitcd a wide diversity, sometimes amounting to a direct 
opposition, in their manner of being afTectcd by the aaroe solar my ; but 
in the case of both tlie plants, under the circumstances of the expeiiment, 
the following effects were observed : — The entting off of the chemical laf 
facilitates -the procesH of gennination, and that both in reference t( 
protrusion of the radiclea and the evolution of the plume : the 
grows unnaturally tall) and there is a poor development of leavea in daAr 
ness, becoming more manifest as the darkness is more complete ; and tba 
yellow ray eicerts a rcpelbnt influence on the roots, giving the wlie«t > 
downward, and the pea-roots a lateral, impulse. Prof. Miller, in thankill| 
the author for his valuable researches, made some remarks on the bi 
ing results that the investigation had brought to light, and drew e 
attention to the remarkable fact stated in the paper, that the blue nyt i^ 
tardod the action of germiniLtion at first, altliough ihey probably accelerate* 
the growth of tho pknt afterwards,— the act of germination b^g attend*! 
with absorption ot oxygen, but the process of development beinj;, on tlw I 
contrary, attended with the extrication of this gas. Prof. Anderson v 
' marked, that a similar difference in the rate of growth of the k^miniHa | 
plants and grasses to that described by Ur, lilodstono lied been a 
when they were manured with the same materitd. Nitrai 
was found to bo an excellent fertilizer for graaaea, had compamtiveljr U 
influence upon leguminous plants. 
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THE EFFECT OF COLORED LIGHT ON GERMINATION. 

To determine the commercial value of any seeds, one hundred of them 
are placed in a pot in a stove, made for the purpose of quickening the pro- 
cess of germination. If all the seeds germinate, the seed obtains the high- 
est value in the market. If only eighty germinate, the seed loses 20 per 
cent, in value. This process ordinarily occupies from twelve to fifteen 
days ; but Mr. Lawson found that by using blue glass they are enabled to 
determine the value of seed in two or three days : and this is a matter of 
fiueh commercial importance to them that it is quite equal to a gift of £500 
a year. — Proceedings of the Boyal Polytechnic Society, ' 

NEW AMERICAN GUM. 

The Washington Union, Nov. 9, 1864, contains the correspondence be- 
tween Thomas S. Drew, superintendent of Indian affairs, and others, 
relative to a recent discovery,' which bids fair to be of great importance. 
Dr. G. G. Shumard, physician and geologist to the Lake Expedition, 
commanded by Captain Marcy, U. S. A., to the regions of the source of the 
Big Wachita and Brazos Rivers, in the north of Texas, has discovered a 
aabstitate for gum arabic, .wMch he calls «gum mezquite," and Which, 
he has no doubt, wiU prove a valuable source of revenue to the States of 
Texas, Xew Mexico, &c. 

In a letter from Dr. S. to Mr. Drew from Fort Smith, he says : — 

I comply with your request to furnish, for the use of the Indian de- 
partment, a short description of the gum mezquite, discovered during our 
recent expedition to the head waters of the Big Wachita and Brazos Bivers. 

This gum, for which I propose the name of gum mezquite, is believed 
to occur in inexhaustible quantities, and wiU, no doubt,^ prove a valuable 
Bouroe of revenue to the States of Texas, New Mexico, and the adjacent 
Indian territory, besides affording employnlent to the different tribes of In- 
dians now roving upon the plains, many of whom would, no doubt, be 
glad to gather and deliver it to the different frontier posts for a very small 
compensation. 

The mezquite tree, from which this gum is obtained, is by £ar the most 
abundant tree of the plains, covering thousands of miles of the surface, 
and always flourishing most luxuriantly in elevated and dry regions. The 
gum exud^ spontaneously, in a semi-fluid state, from the bark of the 
trunk and branches, and soon hardens by exposure to the atmosphere, 
forming more or less rounded and variously- colored masses, weighing each 
ftom a few grains to several ounces. These soon bleach and whiten upon 
-exposure to tiie light of the sun, finally becoming nearly colorless, semi- 
transparent, and often filled with minute fissures. Specimens collected 
ftom the trunks of the trees were generally found to be less pure and 
more highly colored than when obtained from the branches. 
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The gum may be collected diirin g the monlha of Julj, August, andStp- 
tember ; but the moat faTorable period for that purpose is in the lattir put 
ot August, when it may be obtained in tbe gteateot abundance and wilh 
but little trouble. The quantity yielded by each ttee I found to vary ftom 
an ounce to three pounds ; but incisions in the bark not only greatly &cili- 
tated its ciudatioD, but caused the tree to yield d much greater amount, 
As it ifl, a good band would probably be able to collect from ten to twenly 
pounds in it day. Were incieions resorted to, probably double the amonut 
might be obtained. 

Specimens of the gum Iibtg been forwarded by Dr. Shumard to Jb 
Drew, and are described by the latter as Btrikicgly aimilar to guni arabic, 
not only as regards taste and appearance, but as to their mucilaginoul 
qualities. Mr. Drew states: " Upon diluting one ounce of this gam 
in two ounces of cold water, I had a fine, glutinous paste, which I hin 
used in sealing enTelopes and other packages. I have also caused it to ba 
mixed with starch in the application to linen, and, in both instances, bure 
no hesitation in saying that it is equal to the article of which it must anoit 
become a popular substitute." 

THE OIDltJM TUCSEBI, OB G^AFE HALADT OF BCItOFS. 

From a paper read before the Royal Institution of Gr^at Britain, by H. 
Brockedon, wc obtain the following information respecting the aingnlar 
disease which has of late years proved so destructive to gropes of France 
and other parts of Europe. 

It appears to have been first observed in England by nn observant gar- 
dener of Margate, whose name has been given to the fungus producing the 
disease, viz., Oidium Timkeri. It is an egg-shaped fungus, one of an ini- 
mense family of this class of destroyers, but one not before known or 
recognized ; and though it bears n close regemblance to those which are 
found upon the potato, peach, cucumber, &c., yet it is distlnguifihed fiam 
all others by a microscopic observer, and has never yet been found upon 
any other plant, and, when found upon the grape, has al vraja been dostroe- 
tivc. Its first appearajice is like a whitish mildew, showing itself princi- 
pally lipou the young grape when about the size of a pea. When the 
apoto of this fungus has settled on the young berry, it enlarges and ra- 
diates irregularly in fine iilaments, which often cover the whole surfaM, 
extending with great rapidity. These fix themselves by imperceptible 
attachments, which do not appear to penetrate the cuticle ; Dumerou) 
branches from the mycelium are imfruitful ; otbera are jointed, and riM 
vertically like the pile of velvet ; the upper joint enlarges, rounds iU«lf 
into an elliptical form, ripens, separates, and is carried off with the slight- 
est motion of the air, to find anotJier grape upon which it can be devel- 
oped. 'Warmth and moisture favor its rapid fructification ; asucceaaion of 



e from the same branch ; and often two, three, or four 



dUperee almost at the same time. Its effect upon the grope is to exhaust 
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the juices of the cuticle, whicli ceases to expand -with the pulp of the 
fruit ; it then bursts, dries up, and is utterly destroyed. This fatal dis- 
ease has returned with increased virulence in each succeeding year.' In 
1847 the spores of this Oidium reached France, and was found in the 
forcing-houses of Versailles and other places near Paris ; but the disease 
soon reached the trellised vines, and destroyed the grapes out of doors in 
the neighborhood, and continued to extend from place to place ; but un- 
til 1850 it was chiefly observed in vineries, which lost from this cause, 
season after season, the whole of their crops. Unhappily, in 1951, it was 
found to have extended to the south and south-east of France and Italy, 
and the grapes were so affected that they either decayed, or the wine made 
from them was detestable. In 1852, the Oidium Tuckeri reappeared in 
Prance with increased and fatal energy ; it crossed the Mediterranean to 
Algeria, has shown itself in Syria and Asia Minor, attacked the Muscat 
grapes at Malaga, injured the vines in the Balearic Islands, utterly de- 
stroyed the vintage in Madeira, greatly injured it in the Greek Islands, 
and destroyed the currants in Zante and Cephalonia, rendering them al- 
most unfit for use, and so diminished the supply that 500 gatherers did 
the ordinary work of 8000 ! But it is in France that its frightful ravages 
are chiefly to be regarded as a national calamity, where the produce of ihe 
soil in wine is said to exceed 500.000,000 of hectolitres ; two-fifths of the 
usual quantity of wine made there has been destroyed, and what has been 
made is bad. It has not touched with equal severity all the departments. 
The vineyards of the Medoc in 1851 were untouched, and the cultiva- 
tors laughed at the existence of the Oidium ; but last year the disease 
showed itself every where in the Gironde. The Eastern Pyrenees, T Aude, 
THerault, and a great part of Gard, were all deplorably affected, and at 
Frontignan and Limel the vineyards were abandoned in despair. Thou- 
ands of laborers were thrown out of employ, and the distress was awful. 
Wine in France is the common drink of the peasant ; upon this, his 
bread, and some legumes, he labors ; but the wine, bad as it is, has risen 
to double, and in the countries most injured even treble, its ordinary 
price. M. Mohl has most carefully examined whether the Oidium of the 
grape lives on other plants besides the vine, but he is decidedly of opinion 
that it does not. Some persons have supposed that it was caused by in- 
sects, because occasionally they have been found on diseased vines ; but 
the idea is now utterly rejected, for not the slightest appearance of disease 
precedes the fungus, which creeps over the epidermis, but does not enter 
its tissues. It envelops the grape, absorbs the juices of the superficial 
ceUs, and stops the growth of the cuticle. The pulp expands within the 
fruit, bursts longitudinally, its juices are lost, and it dries up. In an 
early stage of the disease tlie fungus may be wiped off, and the fruit will 
.come to maturity. The Oidium never matures on decayed vegetable sub- 
stances ; it lives and fructifies only on living tissues. The poor peasant 
of the Bouches du Khone believes that the cause is bad air ; but at Genoa, 
Gxenobley Lyons, Dijon, and Strasbourg, the people attribute it to gas- 
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lights and tlie vapor of locomotives, and think that such Inrent 
are infenuil ; and numy works are pubtiahed with such absurd impnia- 
tions, and recommending pievelitiTea and leniedies junt as wise. Sj ' 
man? it is asked, Is the OUlitim the cause, or consequence, of the di«- 
ease of the Tine > The viae, one party gayB, ia Dver-eultivated and liable 
to aSectionB which the wild healthy plant resists, and it should be treated 
as in a state of plethora ; tap it, Icsten its sap, and it wilt invigoiate so t 
to resist the poison of the Oidium. This baa been tried, and iailcd. , 
this were tlie cause, it could not bare so suddenly and widely extended 
itself. 



At the Qenuan Association of Naturalists, Dr. Gampe], of Landau, 
read a paper " on the Cells, with reference to the origin and Srst causa 
of the Grape and Potato Diseases." The author considered it hia duty to 
lay before the meeting the result of his careful inyeatigaiion respecting the 
cause of these diseases. After tracing the progesaive steps of soieatiGo 
diacorery, three of which he apecially idluded to, — viz., the researches ot 
Aristotle, the discovery of painting, and the iuveution of the microscope, — 
he attributed to the latter our knowledge of the cells and cellular stnut* 
turc of plants. The great element in the development of Tegetable life ^ 
the pollen, (Blntliestaub.) The pollen is the great cause of the disease or 
death of plants ; tlie sound or unsound couditiaii of the pollen influenMl 
the whole growth of the phxnt The pollen ia carried in every directjon 
by the wiuds ; it attaches itself to the leaves, or it &1U on the ground. 
There it bursts, and again distributes its mischievous effects, if unsoiuul, 
on all around. Thence the diiference in the time when the disease ahowi 
itself on the grape or the potato, as it can only appear after the flowering 
on which depends the healthy or unhealthy slate of the plants. He did 
not explain how the pollen lirst become diseased, but he thought it nught < 
be first developed in the bud. At all events, he concluded, we have now 
an open, well-known enemy to deal with, and need not fear the ciistenM 
of a mysterious, unseen, unknown toe in tlie air. 

THE WELLINGTONIA GIGANTEA, 

This name has been given by the English botanists to the large conif- 
etoua tree recently discovered in California. It inhabits a Eolitary district 
on the elevated slopes of the Sierra Nevada, near the head waters of Ibf 
Stanislaus and San Antonio Rivers, in lot 38 N., long. 120 10 W., at u 
elevation of 5,0DD feet from the level of the sea. From 80 to 90 trees exlsti 
all within the circuit of & mile, and these vorying from 260 to 320 feet 
in height, and from 10 to 20 feet lu diameter. Their manner of growth if 
mucli like Stguoi (laxoilium) sempcrcirtiu ; some ore solitary, some a: 
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pairs, vrhile some, and not unfrequently, stand three and four together. 
A tree recently felled measured ahout 300 feet in length, with a diameter, 
including bark, of 29 feet 2 inches at 5 feet from the ground ; at 18 feet from 
the ground it was 14 feet 6 inches through ; at 100 feet from the ground, 
14 feet; and at 200 from the ground, 5 feet 6 inches. The bark is of a 
pale cinnamon, brown, and from 12 to 15 inches in thickness. The 
branchlet^ are round, somewhat pendent, resembling a cypress or ju- 
niper. The leaves are pale grass green. Those of the young trees are 
spreading with a sharp accuminate point. The cones are about 2^ inches 
long and 2 inches across at the thickest part. The trunk of the tree in 
question was perfectly solid from the sap-wood to the centre ; and judging 
from the niunber of concentric rings, its age has been estimated at 3,000 
years. The wood is light, soft, and of a reddish color, like redwood or 
Taxodium sempervirens. Of this vegetable monster, 21 feet of the bark, 
from the lower part of the trunk, have been put in the natural form in San 
Francisco for exhibition ; it there forms a spacious carpeted room, and con- 
tains a piano, with seats for 40 persons. On one occasion, 140 children 
were admitted without inconvenience. 

A piece of the wood, recently examined by Prof. Gray, of Cambridge, 
was found to contain on an average 48 annual layers to the inch. The 
semi->diameter of the tree, at the point where the specimen examined was 
taken from, being 5 feet 2 inches, (viz., at 25 feet from the ground,) sup- 
posing the tree increased in diameter at the same rate during its whole life, 
^ere would be nearly 3,000 annual layers ; but Dr. Gray, in consideration 
of the greater thickness of the layers of a young tree, and from comparison 
of sections of the so called cypress of the Southern States, Taxodium dia- 
tichum, (as given in detail in the Proceedings of the American Academy, 
Tol. 3, p. 96,) assigns about 2,000 years as its highest probable age. 

Dr. C. F. Winslow, formerly of Boston, furnishes to the Califomia Parmer 
the following description of a visit to the localities of these gigantic trees. He 
says, — ** The road was more or less shaded all the way by pines so gigantic as 
to awaken in me, who had never before seeurthe native ar.d lofty forest 
scenery of the north temperate zone, the strongest feelings of wonder and 
admiration. I had never before conceived of the capacity of the various 
species of conifera to attain such enormous dimensions. They were often 
6 feet through, and from *1 30 to 300 feet high, and so symmetrical and per- 
fect in form as to impress me with new and more commanding ideas 
respecting the force and operation of the vital principle presiding over the 
nourishment and growth of organized bodies. 

« The height of the locality is about 5,000 feet above the sea, and 2,400 
feet above * Murphy's Camp,' on the Stanislaus. So far as known, the 
vegetable growth to which the name of * Big Tree ' has been attached 
grows in no other region of the Sierra Nevada, nor on any other mountain 
range of the earth. It exists here only, and all the individuals of its 
kind, so far as I can learn, are localized to this vicinity. They are em- 
braced within a range of 200 acres, and are enclosed in a basin of coarse 
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rilicioua material, surrounded by a sloping ridge of Bieoitic rocli, irliith in 
some pidcei projects above the Boil. The basin is reeking with maistutt, 
and in the lowest places the water is standing, and aorae of the largrat 
trees dip their roots into the pools or wnter-runs. The trees of Tcry ktge 
dimensiuns number conaiderabl; more than in 0. Mr. Slake measuml 
one 91 feet in circumference at the root, the side of which had been part- 
ly burned by contnct with another tree, the head of which had fallai 
against il. Tlic latter can he measured 450 feet from ita head to its rooL 
A large jtortion of this fallen monater is still to be seen and esamined; 
and by the roeasurement of Mc. Lapham, the proprietor of the plate, il ii 
said to lie to feet in diameter at 3aO feet from its uptoiu root. In falling 
it had prostrated another laige tree in it^ courae, uid pressed out tlic esrih 
beneath itself so us to be embedded a number of feet into the ground. Its 
diameter across its root is 40 feet. A man is nothing in comparison of 
dimensions while wallcing on it or standing near its side. This to me 
was the greatest wonder of the forest. The tree which it prostrated in fall- 
ing has been burned holluw, and is so large, a gentleman who accompanied 
us from Mmphy's informed us, that, when he first iTsited the place two 
years ago, he rode through it on horBeback for 200 feel, witliout stooping 
hut at one spot as he entered at the root. We all walked many scores of 
feet through it, hut a large piece of its side has fallen in near the head. 
But therD are many standing whose magnitude absolutely oppresses the 
mind with awe. In one place, three of these gigantic objects grow side 
by side, as if planted with special reference to their present appearance. 
Another, so monstrous as to aljsolutely compel you to walk around it, and 
even Unger, is divided at from 60 to 100 feet from the ground into tliree ot 
these straight raammolh trunks, towering over 300 feel into the sky. 
There are others, whose proportions arc as delicate, Gymmetricol, clean and 
■traight as small spruces, that rise 350 feet from the ground. In one spot 
a huge knot of some ancient prostrate giant is visible above the soil, where 
it fell ages ago, and the earth has accumulated so as nearly to obliterate all 
traces of its former existence. The wood of this tree, I am told bj Mr. 
Lapham, is remarkable for its slow decay. When first cut down ita £hre 
is white, but it soon becomes reddish, and long exposure makes it as dark 
as mahogany ; it is soft, and resembles in some respects pine and cedar. 
Its hark, however, is much unlike these trees ; nearest the ground it is 
prodigiously thick, £brous, and when pressed on has a peculiar feeling of 
elasticity. In some places it is 18 inches thick, and resembles a mass of 
cocoa-itut husks thickly matted and preaaed together, only the fibrous nw' 
terial is exceedingly fine, and altogether unlike the husk of the cocoa-nut. 
This bark is fissured irregularly with numerous identations, which give 
it the appearance of great inequality and roughness. A hundred and fifty 
feet from the ground it is only about two inches thick on the living, tree, 
which ia now being stripped of its bark for transportation from tlie countrj, 
"The cone of this tree is small and compact, and nearly regularly oval ; 
BUd although the tree itself is the largest of the conifera, its fruit is as 



1 



BOTANY. 345 

small as that of the dwarfish pines of North Carolina and Cape Cod. Its 
foliage is not, as a general thing, altogether agreeable to the eye, as the 
head of the tree is small in proportion to the size and height of the trunk. 
But the boughs, when examined more closely, are bright-green, rather 
complicated and delicate in structure, and pleasing to the mind by con- 
trast with the rough and gigantic stem and branch from which they spring. 
" The name that has been applied to this tree by Prof. Lindley, an Eng- 
lish botanist, is Wellingtonia Gigantea. By him it is declared to be so 
much imlike other conifera as not only to be a new species, but to require 
description as a new genus. Other botanists, of eminence, think differ- 
ently. To this, however, he has seen fit to apply the name of an English 
hero, a step indicating as much personal arrogance or weakness as scientific 
indelicacy ; for it must have been a prominent idea in the mind of that 
person that American naturalists would regard with surprise and reluc- 
tance the application of a British name, however meritoriously honored, . 
when a name so worthy of immortal honor and renown as that of Wash' 
ington would strike the mind of the world as far more suitable to the 
most gigantic and remarkable vegetable wonder, indigenous to a country 
where his nhme is the most distinguished ornament. If the * Big Tree 
be not a Taxodium, let it be called, now and forever, Taxodium Washing- 
ionium. If it should be properly ranked as a new genus, then let be 
called, to the end of time, Wa^hingtonia Califwrnica, The generic name 
indicates unparalleled greatness and grandeur ; its specific name, the only 
locality in the world where it is found. No names can be more appro- 
priate." 

EXPERIMENTS IN RAISING POTATOES. 

Charles Sears, of the Phalanx Farm, in New Jersey, has commuijiicated 
to the Working Farmer a detailed statement of the result of sundry ex- 
periments he has tried in planting potatoes, with a view of determining 
whether it is most profitable to plant whole seed, or small cuttings. The 
general conclusions are thus stated : — 

It will be perceived that the ratio of product to seed is greatest from the 
smallest cut seed, as might be inferred would be the case ; but deducting 
the quantity of seed in each case, and the net product per acre is uniformly 
in favor of planting whole seed, and also as clearly in favor of planting 
large-sized whole seed, when the cost of seed does not exceed a dollar a 
bushel, and the crop sells for ^ty cents or more ; the ratio of product per 
acre of marketable potatoes from whole seed being relatively as 100, 90, 
73, and from smallest cut seed as 62,44,34. Taking, only the first or 
largest-sizeH potatoes, the ratio of product per acre from whole seed is as 
100, 73, 67. 

I have also estimated a money valuation of the crop, and the extreme 
difference at the prices named between the product of the large-sized whole 
seed, and that of the smallest cut seed, is as $86, $76 and $40, the latter 
figure being 46 per cent, of the former. * 

16* 
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Tliis eipcrimetit was repeated the following year, and whea the potaloea 
era about half grown a. proUacted drought commenced, Bod the crop did 
not attain full ai^e ; but ao far aa could bo determined by obserTalion, 
quite eimikr cesulW were clearly indicated. 

In the foregoing eslimatiaii of nee results, I have not tulien account of 
the cost of culture aud marke^ng, bo as to show the actual pro&t of the 
Btop, because the cost and product differ so greatly in different sectiona of 
the country. 

EUBSTlinTE FOK GUTTA TEBCHA. 

Dr. lUddel, of Madtaa, has recently found, in making experiments on the 
muddar plant of India, that its niilhy juice, when diied, became tough 
and hard like gutta percha, and precisely analogous lo it. It ia charred by 
■ulphuric acid, converted into a yellow resinous substance by nitric acid, 
«nd but little, or not at alt, acted on by muriatic or acelio acid or alcohoL 
Spirits of turpentine dissolve it into a viscid glue, which, when takoi 
heEween the thumb and ffnger, pressed together, and then Beparated, shaws 
numberleBS minute threads, all which results correspond with tliose of 
gutta peicha. The muddar also produces an excellent fibre, useful in 
the place of hemp and 3ax. An acre of land cultivated with it would 
produce a large quantity of Hbre and juice. 

OS THE PRODtrCTlON OF MDSHKOOSIS. 

a the received opinion among botanists that mualiroonia have but tmo 
f aecd, and that in thia regard Nature has been lesa kind To them 
,0 seaweeds, mosses, and other orytogama, which ahe has provided 
with numeroua means of propogation — and yet these are the plants which 
grow and are reproduced with proverbial rapidity. In examining them 
:e closely than his predecessors, M. Tulasne thinks he has discovered 
that they are mistaken ; that mushrooma, like raoasea, poasesa the faculty 
- of being propagated, not only by Slamental elements, but also by buds, and 
that they have, like some seaweeds, iporea, or aeeds, of two kinds, one 
being of a higher order than the other, and correapondbig to a more perfect 
' mode of multiplying. Independently of all these reproductive organs, 
H. Tulasne mentiona others, the spermatiea, which are diatinguished from 
the others by their extreme tenuity. — Pi-oceadiaffi French Academy, 

OF SEA WATER. 

At certain perioda of the year the Bed Sea justifies its name by the 
■ coloration visible in its waters, M, Ehrenberg ascertained that it then 
lield in suspension prodigious quantities of colored iiiie[OsC(>[HC planu 
-belonging to the seaweed family. Prom the moment this observntioa wm 
IS deemed that it gave the esplanatioii of a great many accident- 
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al colorations of sea water observed Ky traycUers. M. MolHen, an ex- 
consul of France, observed last year that the Sea of China was colored 
yellow and red over a great space, and that this coloration was not con- 
tinued, but was in patches separated by a transparent interval. The red 
color predominated in that part of the sea which bathed the coasts of the 
southern portion of China, south of the Island of Formosa, while the 
yellow color predominated north of that island in the portion called the 
Yellow Sea. He gave to M. Camille Dareste a bottle filled with this col- 
ored water, which he had taken in a place where the water was red ; it 
had deposited a sediment of a brownish color, which, examined by the 
microscope, showed an agglomeration of small seaweeds, more or less 
decayed, but whose remains were sufficiently perfect to enable M. C. Da- 
reste to ascertain that they belonged to the same species M. Ehrenberg 
discovered in the Ked Sea. We are not able to exhibit so directly that the 
coloration of the Yellow Sea is caused by an analogous vegetation, but M. 
C. Dareste indicated a remarkable phenomenon observed by Dr. Bellot,,R. 
N., which would seem to prove this supposition : during a shower of dust 
there, and which lasted for seven hours, during all of which the wind blew 
from the sea, (north,) he collected the dust which fell. It was a very fine 
quartz sand, mixed with filaments of an organic nature, impregnated with 
soda, and presenting every indication of seaweeds. 

VEGETATION UPON THE HIMALAYA MOUNTAINS. 

" Rhododendrons occupy the most prominent place, clothing the moun- 
tain slopes with a deep-green mantle glowing with bells of brilliant colors ; 
of the eight or ten species growing here, every bush was loaded with as 
great a profusion of blossoms as are their northern congeners in our En- 
glish gardens. Primroses are next, both in beauty and abundance ; and 
they are accompanied by yellow cowslips, three feet high, purple polyan- 
thus, and pink large-flowered dwarf kinds nestling in the rocks, and an 
exquisitely beautiful blue miniature species, whose blossoms sparkle like 
sapphires on the turf. Gentians begin to unfold their deep azure bells, 
aconites to rear their tall blue spikes, and fntillaries and Meamopais burst 
into flower. On the black rocks the gigantic rhubarb forms pale pyrami- 
dal towers a yard high, of inflated reflexed bracts, that conce^ the flowers, 
and, overlapping one another like tiles, protect them from the wind and 
rain : a whorl of broad green leaves, edged with red spreads on the ground 
at the base of the plant, contrasting in color with the transparent bracts, 
which are yellow, margined with pink. This is the handsomest herbaceous 
plant in Sikkim : it isxalled * Tchuka,' and the acid stems are eaten both 
raw and boiled ; they are hollow, and full of pure water : the root resem- 
bles that of the medicinal rhubarb, but it is spongy and inert ; it attains a 
length of four feet, and grows as thick as the arm. The dried leaves afford 
a substitute for tobacco ; a smaller kind of rhubarb is, however, more com- 
monly used in Tibet for this purpose ; itii called '< Chula.' 
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"The elevation being 12,080 f(i«. I wbb above the limit of t«ea, and the 
ground was covered with man; kinds of small- HoweiedhoiiejHucklei, bat- 
berry, mill white rose." — Sir J, Uoahrr. 

TBOPICAL SCENERT OH THE AMAZOK, 

Mr. Wallace, a. rcceut traveller in South America, gives ua \\m follow- 
ing highly instructive imd well-slotcd estimato of tropical vegetation. He 
■aya:— 

" TherP is grandeur and solpmnity in the tropica! forest, but little of 
beauty or brilliancy of color. The hugh buttress trees, the fissared 
trunks, the extraordinary air rootsj the twisted and trrinkied climbeti, 
and the elegant pnlma, are what strike the attention and fill Ihs mind with 
admiration, and surprise, and uwe. But all is gloomy and Bolemn, and 
one feels a relief on again seeing the blue sky and feeling the seoichlng 
lays of the sun. 

"It la on the roadside and on the rivers' banks that we see all the 
beauty of the tropioal vegetation. There we find a mass of buahea, and 
shrubs and trees of every height, rising over one another, all exposed to 
the bright light flud the fceah air, and putting forth, within reach, their 
flowers and fruit, which, in the forest, only grow far up on the topmost 
branches. Bright flowera and green foliage combine their ohornis, and 
chmbera with tlieir flowery festoons cover over the bare and decaying 
■terns. Yet, pick out the loveUeat spots, where the most gorgeous Sowera 
of the tropics expand their glowing petals, and for every scene <:S this 
kind we may find another at home of equal beauty, and with an equal 
amount of brilliant color. 

" Look at a field of buttercups and daisies, — a hillside covered with 
gorse and broom, — a mountain rich with purple heather, — or a forest- 
glade, azure with a carpet of wild hyacinths,— and they will bear a compari- 
BOn with any scene the tropios can produce. I have never seen any tiling 
more glorious than an old crab-tree in full blossom ; and the horse cheat- 
nut, lilac, and laburnum, will vie with the choicest tropical trees and 
shrubs. In the tropical waters are no more beautiful phinta than our 
white and yellow water-lilies, our irises, and flowering rush ; for I can- 
not consider the flower of the Victoria regia more beautiful than that of 
the Nymphaa alba, though it may be larger ; nor ia it so abundant an 
ornament of the tropical waters as the latter ia of ours. 

" But the question is not to be decided by a compniiaon of individual 
plants, or the effects they may produce in the landscape, but on the fre- 
quency with wliich they occur, and the proportion the brilliantly colored 
bear to the inconspicuous plants. My friend Mr. R. Spruce, now investi- 
gating the botany of the Amazon and Kio Negro, assures me that by far 
the greater proportion of plants gathered by him have inconspicuous green 
or white flowers ; and with regard to the frequency of their occurrence, 
it was not an uncommon thing for me to pass days (ravelling up the 
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rivers without seeing any striking flowering tree or shrub. This is part- 
ly owing to the flowers of most tropical trees being so deciduous ; they 
no sooner open than they begin to fall ; the Melastomas, in particular, 
generally burst intp flower in the morning, and the next day are withered, 
and for twelve months that tree bears no more flowers. This will serve 
to explain why the tropical flowering trees and shrubs do not make so 
much show as might be expected." 

ON THE CONTORTION OF LIGNEOUS FIBRES. 

At the meeting of the German Association of Naturalists, Prof. Braun, 
of Berlin, addressed the meeting on the subject of the oblique direction of 
the fibres, and the consequent twisting or contortion of the trunks of trees, 
and exhibited preparations illustrating his views. He endeavored to show 
that the twisting of the wood and cortical fibres was not an accidental cir- 
cumstance, but universal in the case of certain trees ; that in certain treei 
they always preserved the same direction, but in others assumed, at a cer* 
tain age, the contrary direction. He concluded by endeavoring to give an 
anatomical explanation of the phenomeon, in consequence of the longitu- 
dinal wood and cortical cells giving way on one side, and thereby produ- 
cing a diagonal dividon of the same. 

ASSAM TEA. 

Some years since an English company undertook the culture of tea 
in the country of Assam, situated between Bengal and China, on the 
waters of the Burrampooter. The London papers state that this company 
has now under cultivation 2,116 " poorahs " of land. Their last crop of 
tea amounted to 366,587 pounds, or an increase of about 95,000 over that 
of the previous year. The produce of 1852 realized £25,930, giving Is. 
1 l^d. per pound net. The directors declared a dividend of five per cent. 
from, the net profits of the last year. 
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LIFE AND ITS PHYSICAL ASPECTS. 

The fbUawing is an abstract of a paper read before the American Aite- 
dntion, by ChHH. Qirani, Eaq. :— 

Animated beings manifest a twofold nature — one material, the other 
■piritual. The niaterial or physical natuic assumea B fornii a ahape, pecu- 
liar to each apeciea, constituting tiodies tangible and visible to the wnsea. 
Call the latter an immolerial principle, or spirit, it mnltcrB not what, hut 
let it be acknowledged as a condition liiie gua neii of the mauifestation of 
the phj^ical. To it aie to be referred the mocid acts and the moral imden- 
dea which belong to the domain of moral philosophy. 

The different phases through which the physical individual pasacj, from 
iti formation up to ico lost atage of exiBtenee, constitute the physical as- 
pects of life ; nr, in other wordn, the law under which a physical being 
Harts is the law under which it lives during existence. 

The author then proceeds to consider the ultimate process of o^anio 
life ; that is, ttie elaboration of matter, its asaimilBtion and transfarmatioli 
into the TBrious parts and organs it assumes, dividing Ida subjeut into the 
following heads : — 

1st. The organs and tiaaues are all composed of cells diversely modified. 

2d. The Grst anpect under which an animal manifests itself is a celL 

3d. Its Bubseiiuent growth is but a simple multiplication of cells, 

4th. Tlie nourishing of the body is tlie mere replacing of decayed celli 
by new ones. 

Now, if the cell be considered the elementary port of the or^nic tinue*, 
wo can aay there are no organic elements ; for, however simple a cell may 
be, its cxiBtence implies the presence of two substances or elements — au 
internal or enclosed substance, and an external or enclosing substance. 
cell, therefore, docs not arise from one element. Oil or liquid fat and al- 
bumen, examined microscopically in their primitivegtate, exhibit no stnic- 
tuie of any kind, hut when brought in contact, almost instantaneously, 
cells are formed. They may then be produced artificially, from experi- 
ments made, it has been ascertained that the oil ia Oie enclosed portion of 
tlieao .timoiilial cella, while the albiunen constitutes the snTcloping mc 
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brane. Cells thus produced artificially, however, though precisely simtlar 
to those formed by the natural fabric, will not undergo further progress. 
Life cannot be imparted artificially ; yitality is not within the reach of ex- 
periment. 

In all organized bodies, however, there is a wearing away of the constitu- 
ent particles of which their various organs are composed. Each physical 
or mental exertion involves the destruction of materials, requiring the aid 
of nourishment to sustain and maintain the balance between the growth 
and loss of these bodies. Sustenance is necessary, and of the most varied 
kind. The wants and propensities of the various species of beings are dif- 
ferent ; different food must be selected by different races, and other means 
adopted to preserve their perpetuity of existence. 

Allusion was also made to the subject of digestion, the formation of chyme, 
chyle, the lymph, fibrine, blood, and other fluids by which the process of 
life is maintained, and facts were adduced, showing that the entire econo- 
my of organic bodies is but an elaboration of cells, the immaterial or spir- 
itual principle, which resides in them all, disposing of and arranging the 
cells according to the plan stamped upon each species. The constituents 
of the blood, its circulation, and the very important part it bears in pre- 
• serving and maintaining [the other functions of the body in a state of 
health and activity, were made a particular point of consideration. 

In speaking of nutrition, the author said, ** This is the last word in 
physiology ; the last word of physiology is the first word in clinical medi- 
icine— a science which, without the aid of physiology, would be but an art. 
Surgery or operative medicine rests entirely upon anatomy. The better 
the human organism is known to the operator, the better will his operations 
be performed, so that the last word of anatomy will be the first word' of 
surgery. At the bottom of physiology and medicine — clinical and opera- 
tive — will be found embryology." 

NATURAL HISTORY OF CENTRAL AFRICA. 

The following extracts from a letter received from Dr. Yogel, the astrono- 
mer and naturalist, now at Lake Tsad, give a characteristic description of 
those countries and its productions : — 

"This is really a terrible country. Whoever expects to meet with 
tropical abundance here will be sadly disappointed. With the greatest 
assiduity, for a period of nearly five weeks, I have been unable to discover 
and collect more than seventy-five different plants. The forests, for the 
most part, consist merely of acacias (only two sorts) and tamarind trees ; 
palms (doona) are only to be found about fifty miles north, on the River 
Yeon. Not a single tree or shrub is devoid of prickles. Perhaps the land 
presents a more rdreshing prospect after the rainy season, for almost all 
the grasses and the more delicate plants are already quite burned up by 
the sun, the thermometer frequently rising above 100^ F.| even firom the 
beginning of February. 
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"We feel severely the lack of fruit and vegetubles ; of the latter there an 
I onlj tom&toes and oDioiui and of the foriaer, with the exception of water- 
melons and brcadmelonn, there is abaolulcly DDlhing whioh u at all fit tn 
cat ; as foe the berries used as food by the iiutiTes, ihcy would not be giTcn 
to the cattle at home. Meat and poultry are consequently almost the sole 
viondn, and they are very plentiful and cheap. A fowl may be bougbt 
for two needles, a sheep for eighteen pence, and a liirge ox for bLx shiiUngi. 
"We live chielly on fowls, aa butcher's meat keeps sweet only a day and t 
half at the most. 

" The aoil is capable of ttU kinda of cultivation, if there were but people 
here laborious enough to till it. Indigo, entton, and melons grow wild; 
rice and wheat could be raised in any quantity ; the former ia particulailj 
good, but BO rare that it is only to- bejiad as a present from the sultan. 

'■ Lake Tsad is not so much a fine clear water, but a morass, eslendmg 
farther than the eye can reach, and on its banks mosquitoes in indescii' 
bnhle numbers ating man and horse neEtly to death. I cannot sleep by 
the lake unless I get the straw hut which eerves me for a dwelling filled 
to auffocation with smoke, and am compelled to keep up a fire in it far tliis 
purpose throughout the whole night. Kuka lies seven English miles w 
from the lake, and has consequently fewer gnats,'but tlie Uiea swarm 
iu&nite multitudes. Nature Eeems to have provided for their deslructian 
two small species of lizards, which run by thousands to and fro upon the 
walls with inexpressible rapidity, and snap up the insects with gingnlil 
readiness. The trees are thickly peopled with chameleons, Beetles and 
butterflies are extremely scarce ; of the former I have procured a sigUl of 
two species only, of the latter only about ten or twelve, and but one lug* 
one among tliem. On the other hand, the ants and lermites ore 
numerous ; they consume all the woollen and linen stuiCt, if these are not 
secured and shut up with the greatest care. They found tlieir way unl'or- 
tunately into a packet of plants of the ijesert which I had collected, and 
made sad havoc with them. The land is al^o abundantly infested t 
venomous serpents and Bcorpions, and with toads from four to five inchei 
in diameter. There is a vast number of elephants and hippopotami by'lhe 
lake ; I have not unfrequently seen irom twenty to thirty of the latla ■ 
together. Lions and leopards are scarcer ; I have not had a sight of anj 
of the former, though I have heard them roar plainly enough, but I si 
very fine specimen of the latter only a short time since. I was disap^ 
pointed, however, of getting a shot at him, as he became aware of my , 
presence when he was about thirty to forty paces off, and relrmtcd with 
bU specil into an impenetrable acacia thicket Large wild boars (Phot 
chants) are very plentiful ; they live in burrows in the woods. Oaxellea. 
and antelopes are likwise very numerous ; the last ore of two or I 
spedes. Wild buffaloes frequent the marshy shore of the lake, acd an 
considered a good booty, on account ot their fle^li and hide." 
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ON THE NIAM-NIAMS, OR MEN WITH TAILS. 

Was Lord Monboddo right, after all, about men having tails ? Prof. 
Owen, to be sure, labored in the British Association, in its recent meeting, 
to demolish the notion of his lordship, and of many eminent savans, that 
man is only an improved monkey. But here is a book just brought out 
St Paris, and making, we hear, considerable sensation in that capital, 
which proves, or at least asserts, that our relationship to monkeydom is 
considerably closer than the learned profe^or will allow ; inasmuch as 
there exists at least one portion of our species who are ornamented with 
-what is the glorious appendage of the greater part of the monkey tribes — 
tails — real, bonajide, vertebral tails. 

The reader may be inclined to think that the book in which this singu- 
lar revelation is made is some vulgar catchpenny or foolish hoax. But it 
purports to be the plain and unvarnished narrative of an eminent traveller, 
sent out by the French government, at its expense, to make explorations 
in the least known parts of Africa ; and it is certainly published by him 
with all apparent seriousness. The name of this gentleman is C. L. du 
Couret, but fcH: peraonal safety in his African voyages he found it neces- 
sary to disguise his nationality and abjure his reUgion, and he therefore 
assumed the name on the titlepage of his book — Hadji-Abd-el>Hamed- 
Bey. The warrant on which he proceeded to Africa is given ; it is dated 
. Paris, the 7th November, 1849, and is signed by M. de Parieu, at that 
time Minister of Public Instruction. This document expressly states that 
he has been provided with instructions by the Academy of Sciences of 
Paris, and it as expressly directs him, amongst other things, ** to visit the 
country of the Ghilanes, where," it says, <* he has reason to believe that 
he will find a race of men with tails, (hommes d appendice,) a specimen of 
whom he saw at Mecca in 1842," and it directs him ** to make special re- 
searches respecting them." Unless, then, we can suppose that a regular 
recognized traveller and savant, employed by the French government, and 
commissioned by the French Academy of Sciences — the most distinguished 
learned body of Europe-~can descend to the pitiful trick of palming a 
Munchausen tale on the pubUc, we must accept this book as a serious nar- 
rative, and no hoax. 

We translate the author's description of the singular people to whom he 
introduces us : — 

« The Niam-Niams, or Ghilanes, (their name signifies cannibals,) form a 
race of men who have a great similitude with the monkey. Shorter than other 
negroes, they are rarely more than five feet high. They are generally ill pro- 
portioned ; their bodies are thin, and appear weak ; their arms long and lank ; 
their feet and hands larger and flatter than those of other races of men ; 
their lower jaws are very strong and very long ; their cheek-bones are 
high ; their forehead is narrow, and falls backwards ; their ears are long 
and deformed ; their eyes small, brilliant, and remarkably restless ; their 
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large and flat, the mouth lu-gc, the lips thitli, thetcctKbig andaliarp, 
andremarkaWy white, (they aliarpen their teeth.) Their halt is curly, hot 
not TCcy woolly, short, and not thick. What, however, peculiarly distin- 
gnishea this people, is the eiternal prolongation of the vertebral coluMh, 
which in eveiy iudividual, mals ta female, forma a tail of from Im) to 
three inches long." 

Of their way of living, he Bays ; — 

"Thcj live in numcroua bands, in a completely savege state, without any 
clothing, and feed on what they get by the chaie or fishing, on roots, and 
on planta »nd fruits, which without the least labor a bountiful Paradise 
puts within their reach, and causes to grow spontaneously. They are 
armed with small lances, bows and turows, and they poison the latter akit- 
fully ; with cluba of very hard wood ; with ahielda made from, the abins 
of the elephant, rhinoceros, hippopotamus, and crocodile ; fhcy often seek 
quarrels with neighboring negro tribes, with the sole object of catrying off 
their women, to whom they are very partial, their children, and other 
Tictims, whom they devour without pity. They are idolatroua. Forma- 
ly the Araba bought great numbers of them from the slave dealers, (djelabs,) 
but at present they will not take any of them, became the children belong- 
ing to this race who were sold to them became, on growing up, dominated ]| 
by the ferocious instincls natural to their species, and devoured the chil- 
dren of their raasters." 

The author declares, to hia great regret, tliat he' was not able to reach 
the country of the Niam-Niams ; but he says that the existence of the 
people was conflrmed to him, not only by the Arab slave dealers, but by 
Nubians, Noubahs, Schellouka, 14'ouerrs, and other tribes of the intenor 
of Africa whom he visited. He, however, sow a Niara-Niam at Mecca, 
and he thus describea him : — 

" I resided at Mecaa in 18i2. An emir, to whom I espressed donbu 
as to the existence of men with tails, detcrmiued to convince me of the 
reality of the fact. He caastd to be brought before me one of his slavet 
named Belial, aged 30, belonging to the race of Ghilanes. This alav« 
apoke Arab perfectly, and appeared very inlclligcnt. I conversed a long 
time with hira, and he informed me that in his couutrj people speak a 
language which, from want of practice, he hod completely forgotten ; that 
his countrymen, whose number he calculates at about thirty or fortr 
thousand, adore the aun, the moon, certain fixed stars, and the aources of 
a great river to which they immolated victims, (probably the sources of the 
Nile i) that their oastomaiy and most agreeable tbod is raw flesh, and that 
they prefer it bleeding ; that they particularly like human flesh ; and that, 
in thcur combats with their neighbors, they immolate the priaonere thejr 
take, and eat them, without distinction of sex or age ; but that women and 
children are preferred, because their flesh is more succulent. 

"This Uhilane had become a Mussulman full of fervor ; he had resided 
in the holy city for more than fifteen years. However, the desire, 
rather the necessity, for such it was for him, of eating raw flesh, manifested 
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itself from time to time ; and on such occasions his master, from motives of 
prudence, did not fail to give him a large piece of raw mutton, which he 
devoured with rage in the presence of every body. When this frightful 
apx>etite came on he tried to combat it, but it was too strong for him. I 
have often been present at his strange, savage, and disgusting repast ; and 
when I have asked him why he did not attempt to break himself of such 
a hideous habit, he has answered me, ' I have often endeavored to do so, 
but have never been able. It is an instinct which I have inherited from 
my father and mother. In my country every body lives in this way ; and 
if my master were to neglect to satisfy the penchant which Nature has 
given me, I feel that I could not resist the necessity of devouring some- 
thing, and that I should commit some great crime by attacking a child or 
a poor creature too weak to resist me.' 

« Having asked him if he did not pr^er human flesh to that which was 
generally given to him, and if the latter had the same taste, and was equal- 
ly nourishing, he answered, that in his country men were eaten, not only 
to satisfy hunger, but from vengeance ; that nothing is so delicious as the 
blood and flesh of an enemy ; and that, though human flesh was preferable 
to all others, he was fully satisfied with that which was given to him, as 
it relieved him from the fear of committing a crime. 

« Having asked to see him naked, in order to make a drawing of him, 
he objected for a long time, on account of religious scruples ; but at length, 
by means of a rich present, I persuaded him to strip. I could then con- 
template him at my ease without fearing to humiliate him7 He was thin, 
wiry, and strong. His skin was black, shining, and soft as velvet ; his 
arms and legs appeared weak, but nervous and full of muscle, and his ribs 
could be counted. He was so ugly as to be repulsive ; his mouth was 
enormous, his lips thick, his teeth sharp, strong, and extremely white ; 
he was very active and skilful ; and his tail, rcUher more than three inches 
ionff, had as much flexibility as that of a monkey.'' 

As if apprehensive of not having his own statements credited, M. de 
Couret, or, as he prefers to be called, Hadji -Abd-el-Hamed-Bey, does not 
neglect to quote the testimony of M. F. de Castelneau, another eminent 
traveller, who was formerly commissioned by the French govenmient to 
the existence of the tailed Niam-Niams — a testimony not, indeed, based, 
like his own, on ocular demonstration, but on the statements of persons 
in whom M. de Castelneau placed the fullest confidence. We remember 
very well that in 1851 M. de Castelneau published a pamphlet on the 
subject, and that it was presented to the Academy of Sciences. Our 
author, Hadji, also states that M. d'Abbadie, another eminent African 
traveller, likewise heard of and believed in the men with tails, and in 1852 
made a oonmiunication to the Geographical Society of Paris to that effect. 
M. Rocher d'H^ricourt, who is also a distinguished traveller in the less- 
known- parts of Africa, and the Imaum of Muscat, who was in Paris in 
1849, are, moreover, named as having given confirmatory evidence on the 
Bubjeet; and the brother-in-law of the Sultan of Boumou, one Si-el- 
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Hadj-MahBiomGd-Bpn-Alid-Gl-Djillil, has not oaW, royg M. du CouKt, 
inched foe the exifitpnce ot the race, but hoa Mated thnt the sultui wu 
one time at war with them, and has sent diciTrmgs of several of them 
Sfiine of the most learned naturalnsta at Paris. 

Whether or not all this teslimony he sufEcient to piove the existence of 
race of men trith caudal appendages, is a matter for individunl opinion. 
Dr ourselves, we will [ironounce neither one way nor the other ; for it, 
on the one hand, it be hard to believe that M.du Couret, M. dc Caatelnceu, 
&nd other diatinguiahcd sdenlific men, are foolish victims of credulity or 
duptn of impostors, on the other hand it is not a little Bicgular that the 
prttiae whereabouts of the Niam-Ifiam country ia not deacrihed, and more 
singular BtHl, that none of the tailed race should have yet been sent to 
Europe, though, as we arc told in the book before ua, they are by no 
means rare at Mecca, in the towns an the coasts of the Hed Sea, and in ths 
Arab slave markets. M. du Conret himself appears to fed this difficultji 
for he Bays, in concluding his work ; — 

" If, aa I hope, I return to Africa, 1 will not fail to occupy myself anew 
with this inteceating quealiou, and I will apare no pains to bring into 
Fiance a living Ghilane, if it l>e possible, or, if not, at lesat the skeleton 
of one, in order to convince ths moat incrcduloliB," — London Lit. QiaelU. 



KAN versus apes. 

The following is an abstract from a lecture before the British Associa- 
tion, on the " anthropoid apes," by Prof. Owen ; — The lecturer — rqecting 
as far as possible the technicalities which sometimes make scientific dia- 
couTsea repulsive to a mixed audience — proceeded to define the known 
epedes of thoae lai^ tailless apes which form the highest group of their 
order, (quadrumaaa,) and consequently make the nearest approach to man. 
He determined the true zoological characters of the known orang oucangg and 
chimpanzees as manifested by adult npecimens, pointed out tlie relative prox- 
imity of these caricatures of humanity to the human spades, and indicated 
the leading distinctions which separate the most anthropoid of these apes 
from man. Entering then upon the subject of the varieties of the human 
race, the professor defined the degree in which the races differed from 
each ottier in color, atatuic, and modiflcalions of the skeleton. He de- 
scribed the probable causes of these varieties, and proceeded to examine 
how for any of the known causes which modify specific characlcra could 
have operated ho as to produce in the chimpanr.eeB or oianga a nearer ap- 
proach to the human character than they actually present. Jle pointed 
out some chu'acteia of the skeleton of the apes, such, for example, aa the 
ipeat superorbital ridge in the gorilla ape, whiuh could not have been pro- 
duced by the habitual action of muscles, or by any other known influence, 
that, operating on successive generadona, produces change in the fbrms 
and pioportions of bones. The ecLuable length of the human teeth, thA 
absence of any interval iu the dental aeries, and of any sexual 
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difference in the development of particular teeth, were affirmed to be 
primitiye and unalterable specific peculiarities of rnjui. The difference in 
the time of disappearance of the suture sepcunting the pre-maxillary from 
the maxillary bone was not explicable on any of the known causes affect^ 
ing such character. Teeth, at least such as consisted of the ordinary den- 
tine of mammals, were not organized sft as to be influenced in their growth 
by the action of neighboring muscles ; pressure upon their bony sockets 
might affect the direction of their growth after they were protruded, but 
not the specific proportions and form of the crowns of teeth of limited 
and determinate growth. The crown of the great canine tooth of the male 
Troglodytes gorilla, a large African ape, began to be calcified when its diet 
was precisely the same as in the female, and when both sexes derived 
their sustenance from the mother's milk. Its growth proceeded, and was 
almost completed before the sexual development had advanced so as to 
establish those differences of habits, of force, and of muscular exercise, 
which afterwards characterized the two sexes. The whole crown of the 
great canine tooth was, in fact, calcified before it cut the gum or displaced 
its small desiduous predecessor ; the weapon was prepared' prior to the de- 
velopment of the forces by which it vras to be wielded ; it was therefore a 
structure foreordained, a predetermined character of the chimpanzee, by 
which it was made physically superior to man ; and one could as little 
conceive its development to be a result of external stimulus, or as being 
influenced by the muscular action, as the development of the stomach, the 
testes, or the ovaria. There was the same kind of difficulty in accounting 
for the distinctive characters of the different species of the orangs and the 
chimpanzees as for those more marked distinctions that removed both 
kinds of apes from them. And, with regard to the number of the known 
species, it was not without interest to observe that, as the generic form of 
the quadrumana approached the bimanous order, they were represented 
by fewer species. The professor then proceeded to demonstrate the unity 
oi the human species by the constancy of those osteological and dental 
characters to which attention had been more particularly directed in the 
investigation of the corresponding characters in the higher quadrumana. 
Man was the sole species of his genus, the sole representative of his^rder ; 
he had no nearer physical relations with the brute kind than those which 
arose out of the characters that linked together the great group of placental 
mammalia called « unguiculata." In conclusion, the professor briefly 
recounted the facts at present satisfactorily ascertained respecting the com- 
parative antiquity of the quadrumana and of man ui>on the surface of the 
earth. At the time of the demise of Cuvier, in 1832, no evidence had 
been obtained of fossil quadrumana, and the baron supposed that both 
these and the bimana were of very recent introduction. Soon after the 
loss of that great reconstructor of extinct species, evidence with regard to 
the fossil quadrumana was obtained from different quarters. In the oldest 
tertiary deposits in Suffolk, specimens of jaws and teeth were found that un- 
mistakably indieated the former existence of a species of monkey of the genua 
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MncBCus, (Mbcocui cocenuB.) About the aninc time, Oie tertiary depowB 
from tlie HimaluyHn roountainB gave futllier evidence of the quBdrumioii ; 
jftwa, astragali, and some other parts of the skeleton having been found 
completely petrifi«d, and referable to the genus called SemnOfBtliecus, 
which was now restricted to the Asialie coutineut. Dr. Ltmd discovratd 
in Brazil fossil remains of an extinct platyrhine monkey, aurpusing any 
known cebus or mycetes, in aize eimilac to the plalyrhines which were 
now peculiar to South Ameriea. Lastly, in the middle of the tErtiarj 
eeries in the south of France was discovered a fragment of the lower jaw, 
proviHg that at that period some species of tlie long-armed ape (Hylo- 
bales) must have esisled. But no fossil human remains had been found 
in the regularly deposited layers of any of the divieionB of the tertiBry 
BCriea. Iluman bones had been found in doubtful positions, geologically 
considered, auch as deserted mines and caves in the detritus at the bottcnt 
of cliffs, but never in tranquil, undisturbed depoeits participating in the 
mineral chamctera of the undoubted fossils of those deposits, the petrified 
negro skeletons in the calcareoas eonoretfis of Guadaloupe being un- 
doubtedly of eomparativeiy recent origin. Thus, therefore, (concluded 
the professor,) in reference both to the unity of the human species, and to 
the fact of man being the latest, as he was the highest, of all animal forms 
upon our planet, the interpretations of God's works coincided with what 
bad been revealed to us as to our own origin and loological relations in his 
word. Of the nature of the creatiye acta by which the successive tnoei 
of animals were called into being we were ignorant But this we know : 
that, as the evidence of unity of plan testified to the oneness of the Crea- 
tor, so the modifications of the plan for different modes of eiistence illos- 
trated the beneficence of the Designer, Those structures, moreover, which 
were at present incomprehensible as adaptatioiu to a speiual end, were 
made comprehensible on a higher principle, and a final purpose wu 
gained in relation to human intelligence ; for, in the instances where the 
analogy of humanly-invented machines failed to explain the stiuctuie of a 
divinely- created organ, such organ did not exist in vain, if its truer com- 
prehension in relation to the divine idea led rational beings to a belter con- 
cepticai of their own origin and Creator. 

GUANO DEPOSITS OF THE ATLANTIC, 

It is now well known that the guano of the Chincha Islauda and other 
sources, under rainless skies, is a product of a peculiar fermentation, in 
which ammoniacal salts and nitrogenous products are formed from a variety 
of animal matter. Not only the dung, holies and eggs of several vorictiea 
of birds, but a large amount of lleah and bones of seals, make up the sub- 
Btanee of the decoinpuaing moss. 

On the islands of the Atlantic, the dung, bodies and eggs of birds al» 
found 1 but the fiequency of rain modifies the decomposition, go that the 
resulting matter dilfcrs essentially from tliat of the Peiuvinn shores. It 
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I, howerer, a high yalue in special applications^ and presents some 
interesting scientific points. 

Dr. A. A. Hayes, of Boston, has fully investigated the composition -of 
the guanos of different islands, including ancient as well as recent deposits. 
On some of these, two species of birds are still found, in countless num- 
bers, which make daily additions to the accumulated remains of former 
years. 

The substance of this kind of guano is matter derived from the fish food 
of birds. Its color is light yellowish brown, becoming, when air dried, 
nearly white. It has no ammoniacal odor, but smells strongly of freshly- 
disturbed earth. It is never so finely divided as the Peruvian, its particles 
being sometimes as coarse as mustard seed, resembling closely the sand 
from Oolite limestone. There is, however, always some finely-divided or- 
ganic matter, in the slate of hiunus, either between the particles, or making 
part of the substance of them. An average composition is the following : — 

Moisture, after being air dried, 4.40 

Organic matter, crenates, humates, oleates and stearates, 

magnesia and lime, 6.40 

Bone phosphate of lime, • 46.60 

Carbonate of lime 39.80 

Phosphate magnesia, 1.20 

Sulphate lime, . . . ' .80 

Sand, . • 21 

Traces of chloride and sulphate of soda, ... - - 

99.41 

The carbonate of lime here given is an essential part of each particle of 
the bone remains, and does not exist; — excepting occasionally as mixture, 
to the amount of one or two per cents — independently. The humic acid 
is often in union with ammonia and magnesia, the whole percentage of 
ammonia, or rather nitrogen, not exceeding in the ancient deposits more 
than two per cent. A more solid aggregate of grains afforded : — 

Moisture from air dried state, 5.40 

Organic matter, humates, humus, .... - 

Oleates and stearates, • 8.40 

Bone phosphate lime, 64.80 

Carbonate of lime, 16.20 

Sulphate, 2.80 

Phosphate magnesia, 1.60 

Sand, ......... .46 

99.66 

The grains adhered slightly ; the dry mass was of a pale nankin color, 
and exhibited the first step in a change, which results in a consolidation 
of the arenaceous remains into a solid rock. 



r 
I 



I 



SCO ANNDAL OP SCIENTIFIC DISCOVERT. 

It •wiil be observed that, if we omit the moisture and organic lOiHter, 
there are 75 porta of bone phoaphate of lime ia 100 of the dry guflno, cpd- 
Btituting a source of this prime reqiuBite in the constitution of fertile aoib 
highly important. From the nature of the decora poaition, this bone phos- 
phate ia soluble to aome extent in water, and thus adapted to applicatiOT 
wheu the immediate effects ore dealred. 

Comparing the composition here given with that of 6ah hones, we oh- 
aerre an increased amount of phosphate of lime, and are led to the consid- 
eration of the cause of this anomalous comporilion, 

Anotlier variety of this guano appears as a solid compact tocIe, banded 
in lines by daik-hrown colors. Although the irregular forms of themasa- 
es mark it as an aggregate, its hardness, next to that of feldspar, and 
greater than that of fluorapar, removes it from the class of ordinary calca- 
reous aggregates. But the chemical compositioa is more remaikable. 
One hundred parts afford : — 

Moisture from air dried state O.SO 

Organic matter and water ■ . 11.00 

Bone phoaphatc of lime, 110.20 

Sulphate of lime, 7.90 

Sand and dirt BO 

130.70 
The 60.47 parts of phosphoric acid are, for convenience of comparison, 
supposed Co be united ivith lime to constitutue bone phosphate of lime. 
Por economical purposes, it is ncceaaary to grind the masses to a £n« 
powder ; it then dissolves slowly in water. 

This compound generally forms a covering of 10 to 24 inches thick, over 
the guano on those islands not frequented by birds. Some rough masse* 
are found in the mass of the arenaceous guano, but they appear to hava 
been once a surface covering. 

Dr. Hayes explains the singular composition of this Bggr^Bt« and the 
guanos moce rtcli in bone phosphate than the bones of birds by Tefeiring 
to the kind of fermentation which organic animal matter undergoes ii 
presence of excess of humidity. IJriefly, it is the reverse of that whick 
produces ammonia salts in the Peruviau guano, acids being the result 
here. The whole series of acids the products of humus decompositloni 
carbonic acid, and probably acetic acid, being generated in the mass, hava. 
dissolved the carbonate of lime of the deposit, while tlie resulting aalti 
have been washed away by the rains, leaving the phospliate of lime ia 
excess. Where daily depositions are taking place this etTect does uot lolloWr 
as the first decomposition produces ammonia ; but under other condilioDft 
the carbonate of lime of the bony structure is Temoved, and the pbospbata 
ia left in excess. 
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the water evaporates under the Btm's rays, the earthy salts dissolred by 
the acid fluids below are left in the interstices existing in the sand like 
deposits of food remains until they are filled and every trace of granules, 
obliterated. The increased amount of sulphate of lime, the uniform acid 
state of these guanos and cavities lined with crystals, are all according facts 
in favor of the conclusion adopted. The experiments, in their extended 
application to other Aggregates, are proving that many compact rocks may 
be formed at common temperatures, by a similar action, not always in- 
volving a chemical solution of the materials. 

BEMARKABLB CHANGE IN THE COMPOSITION OF THE GOCHITU- 
ATE WATER SUPPLIED TO THE CITY OF BOSTON. 

Dr. A. A. Hayes, at a late meeting of the American Academy, read a 
paper on the subject of the chemical changes which have taken place in 
the composition of this water. 

Prior to the Ist of November, his weekly testings of this Water showed 
that the wdinary products of humic decomposition did not appear, while 
crenic acid and crenates became very abundant, at one time exceeding 
nineteen times the weight of the minimum quantity. An earthy odor ac- 
companied the change, and this was soon replaced by an odor resembling 
that of fish, or fish' oil. Analysis showed the presence of an oxidized oil, 
while the odor could be condensed from the vapor of the water and ex- 
hibited apart. This condensed in water Would putrefy in the lapse of a 
few days, and the water itself enclosed would rapidly undergo fermentative 
changes, the oil remaining. 

Repetitions of the experiments on the water soon proved that even coarse 
filters of cloth would remove matter from the water, which was evidently 
the source of the peculiar fish-Uke odor, often confounded with the taste. 
The more accurate separations were made by means of displacers, filled 
with powder of animal charcoal recently calcined. All the water entering 
the diarcoal was previously strained, and the charcoal, without removal, 
was lightly washed with alcohol, and the latter displaced by ether, when a 
mlution of yellowish or brownish fatty matter was obtained. This had 
the odor of fish oU, but was in the state of a mixture of oily acids, united 
to a base, either lime or ammonia, often a true adipocere. Acids elimi- 
nated a fluid oil, of about the same sp. gr. as lard oil, readily soluble in 
carbonate of soda solution, forming soap ; alcohol dissolved it freely also. 

The water was meantime changing the composition of its organic mat- 
ter, the usual apocrenates becoming less rare and the quantity of organic 
matter diminishing. Oxygen gas also appeared in far larger quantity/ 
but the odor and oil still continued to infect the water. 

Late in December it was found that an enormous increase of animal- 
cules took place, the cyclops and daphnia predominating, although the 
temperature of the water was below 40° F. When arrested by a coarse 
fiHer, these cnistaoea vppeaxed to the naked eye of different colors, and 

16 



S62 ANNDAl, OP 8C1ESTIPIC DISCOVERT. 



■ 36: 

^H were bo dislcnded a^ to tutve a gelatiiioaB [ana, like braken-domi tiniu« 
^H of fish. Wnter freed from theae hod no odor, while Ihe roass on the filler 
^H not only had a strong fish-like odor, but would iinpatt it to othtr wilti. 
^^m The oil could be abundantly obtained frum tliia deposit, and repeated tri^ 
^^B> sliowed tliat tbis teai Ihe satires of the odar and tialv of the mater. 
^^m Dr. Ha;e9 huviufj i:arried to Br. John Bacon his results and Epecintmi 
^K for microscopical examina^on, Dt- Bai»n immediaCelr pointed out tlte 
^^M two species cjclopa and duphnis, whose bodies seemed to be SUed with oiL 
^^B He then removed under the microscope the oil which had the physical 
^^B characters of that obtained fiom the filler mass. Tbe color of the oil ia 
^^M the diffi^reut individuals varied from isd to a polo •/cHoio. Ucher ex- 
^^m peiiments confirmed the observntiona made by means of the microscope, 
^H and proved that there was no other source of the odor and oil existing 
^V in the water. Dr. Bacon has thus proved that these etiiBlacea, before 
^B known as carnivorous, are truly, under present ciicumstancea, oil prodaceri, 
doubtless simply aasimilaliDg the food they select. Tbe general result ot 
both chemical and microsoopical examioations is, that tbe odor, taste, and 
oil of the water axe due exclusively to the live, dead and decomposiDg 
animalcules of the two species named. 

Dr. Hayes suggested the simple and practical plan of itstocing the nea- 
ter to its natural state, by the introduction of several varieties of fresh- 
water fish into the lake and receiving basin at Brooklinc, and theenactiog 
of statutes to prevent them from b^ng caught. 

The natural balance between the orders of beings found in tbe water 
being thus established, there is no reason ibr supposing that a aimibl 
change would again occur. 

NOTICE OF THB " FonNTAIK OF BLOOD " IN HOKDCHAS. 

The following letter from E. G. Squier, addressed to B- SiUioiui, Jr, 
refers to a remarkable phenomenon in Central America, tbe details of 
which are sufficiently given in the letter of Mr. Squier. Tbe bottle nf 
colored liquid which was placed by this gentlcnuui in our hands has suf- 
fered the same fate as Its predecessors, and its contents were so for changed 
by decomposition as to preclude all attempts at an accurate exammatioib 
The color of the fluid was dark brown, exbaliug an ofiensiTe o&m, and 
having a sediment somewhat copious, in which the microscope detected no 
distinct forms of organization, although filaments ot' orgauic matter wen 
nbundant. The moat probable conjecture aa to the origin of this d«id 
appears to be that which refers its color to the presence of some bighly" 
colored species of infusoria. A micToscopic eianiinatiDn on the spot, ttt a 
portion of the material inalcohol, "would easily settle this question. Mcui- 
while the following faols will be read with LilereEt ;— 

My dear Sir : — I semi you herewith a hotUe of a remarkabie liquid, 
obtained ftom what is called " ilina o' Fuente dt Saugre," Viae, o( 
Fonnlain of Blood, in (Jentral America. The locality is a aniolt caretB, 
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near the little town of Virtud, department of Gracias, State of Honduras, 
on the western or Pacific slope of the Cordilleras. It has long been 
known, not only in its immediate vicinity, but in connection with Yarioua 
superstitious hypotheses, throughout all Central America. Mention is 
made of it in publications dating more than a hundred years. The 
following extracts from the " Gaceta de Honduras " of the 20th of 
February, 1853, will serve to give the essential facts concerning it, so far 
as they are known : — 

" Fuente de Saugre, — A little to the south of the town of Virtud is a 
small cavern, which is visited during the day by buzzards and gahalinea^ 
and at night by a large number of bats, (vampires,) for the purpose of 
feeding on a kind of liquid which exudes from the rocks, and which has 
the color, smell, and taste of blood. A rivulet flows near this grot, which 
is constantly reddened by a small flow of the liquid. A person approach- 
ing the grot observes a disagreeable odor ; and when it is reached he sees 
several pools of blood, in a state of coagulation. Dogs eat it eagerly. 
The late Don Rafael Osejo undertook to send some bottles of this liquid, 
to London for analysis ; but it corrupted within twenty-fo\ir hours, burst- 
ing the bottles." 

At my request, a gentleman of an observing turn, living not many 
leagues from Virtud, sent me two bottles of this liquid, largely diluted 
with water, to avoid the catastrophe which happened M. Osejo, and to all 
others who had attempted to carry any portion of the supposed blood out 
of the country. One of these bottles, as I have already said, I send you 
for examination. — SiUiman*8 Journal, November, 1854. 

EXPERIMENTS ON THE SPINAL MARROW. 

At a recent meeting of the French Academy, Dr. Schiff read a paper 
and performed some interesting experiments on the transmission of sensi- 
tive impressions in the spinal marrow. In men and the superior orders of 
animals, the brain sends into the interior of the vertebral column a nervoxis 
prolongation, vulgarly called the spinal marrow — an organ whose impor- 
tance is evidently exhibited by the careful armor of bones which protects 
it, and by the grave disorders superinduced by every injury received, mili- 
tating against the integrity of its functions. Anatomy divides the spinal 
mairow into several distinct parts — a double and a symmetrical organ, 
whose right and left moieties are separated by a limit traced by Nature, a 
sort of furrow, (there are two, one anterior, and the other posterior,) which 
the anatomical student has but to follow with his scalpel to divide the spi- 
nal marrow into two equal parts. Each of these parts is divided into 
three cords, so that there are in all six jnedullar ribbons — two anterior, 
two posterior, and two lateral. Nor are these all : when the marrow is 
transversely cut, the student may observe that the right and left moieties are 
held together by a connecting substance, which is called the central gray 
c9mmM«are, from its being less white than the rest Here anatomy ends, 
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Mid here phjeiology takes up the theme, and endesTorg ta add new light to 
the object. It may not be so flure as anatomy ; it is a progressing, a new 
science ; but hon- great interest ia not felt in its least discoreriea, as it tiiei 
to explain the operaUoiu of the organs or at the least to exhibit the oM of 
their different puts ! 

One of the most important facta discavereil by the experiments of vni- 
section is the unqnestionahle difference existing between two sorts of nec- 
TouB fibres, tliese being excluaively alfected to sensation, and those to mo- 
tion. The reader will remark, the word ^brs, and not luirrie, is used; for, 
by a very remarltable singularity of organization, most of the nerves which 
are rsmified in the different paita of the body are mixed nerrcs ; i. e., 
groups of two sorW of fibres so confounded together they cannot be sepa- 
rated ; it ifl only in a very limited portion of their route the fibres of the 
same Bpecies are assembled together. Take at will in the body of a man 
any nerre large enough to he followed easily towards ils origin ; the etw- 
dent will be led to the spinal marrow, their common origin, aud he wiH 
recognize that the nerve is implanted in it by two roots (and not very large) 
placed behind each ofiier. Of these two roots, the anterior is formed (^ 
fibres used to excite motion ; in the posterior root, on the contrary, all Iha 
fibres are escluHvely destined to sensation. Pinch the former in a lifing 
animal, thetB will be convulsive movements ; irritate the second, and the 
animal shows by liis cries the pain he Nuifers ; but if the student tries this 
eiperiment some centimeters only farther from the conjunction of the two 
roots, both of these effects will be produced together, for ho will be at tha 
same time operating on both species of fibres. 

This admirable discovery of Sir Charles Bell has engaged physiologists 
to endeavor to ascertain whether the marrow itself is not formed of motive 
and sensitive parts. Tlieir conclusions clash. It appears, indeed, the mo- 
tive power belongs to the anterior cords, and sensibility to the posterior 
cords ; but these characteristics are not so distinctly defined as in the pair 
of nerves wMch emanate from the same cords ; for the two opposite 
r^ona of the marrow are far from being anatomically isolated, (as the two 
species of roots are ;) besides, the whole organ is subjeot to refles actionj, 
which, while they do not equal those of the brain, make the marrow aoms- 
thing more than a nerve, and eshibit an intimate union between the parts i 
lastly, there exists in the centre of the marrow a grayish substance, 
whose functions had not heretofore been defined, and which might lead to 
difficulties in the experiments which could not readily be understood. Thii 
ia the leadii^ object of M. Schiff's memoir. After becoming persuaded 
that the posterior cord, raised and detached from the rest of the marrow 
for a certain distance, felt and transmitted sensitive impressions, he mada 
on the grayish substance a series of eKperiments, which demonstrate that, 
likethe whitish susbtance, it transmits the impression of pain: but when he 
irritated the substance itself, ha ascPTtained that it remained completely 
insensible. 

This was the most conclusive esperiraent he eihihited before the Academy 
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of Sciences. On the table of yivisection there was a rabbit, on which 
he had made the ablation of the posterior cords of the marrow for a cer- 
tain distance ; below the vection the marrow remained intact, and it was 
so sensible the animal cried when any thing was placed in the least contact ; 
it was evident the impression passed by means of the gray substance which 
had been reserved ; and yet this grayish substance might be pricked, cut, 
cauterized or galvanized, without exciting the least sensation; consequently 
M. Sohiff affirms, as demonstrated, that the gray substance, insensible in 
itself, may nevertheless serve as a conductor to impressions brought by the 
posterior cords. 

HOW TO MAKE SEA-WATEH. 

Qur readers are already aware that the curious family of sea- weeds has 
been successfully introduced to cultivation, and not in public gardens 
merely, but likewise as domestic pets, that may in time displace the long- 
cherished geranium and fuchsia on the mechanic's window-silL At 
present, however, this kind of gardening is chiefly occupying the atten- 
tion of natural history students, who find in the Marine Yivariiim an ex- 
cellent means of observing the development and habits of a class of 
organized beings, both vegetable and animal, which, as living objects, 
have hitherto eluded their direct researches. The recent appointment of 
one of the most distinguished of living zoologists to occupy the chair 
of Natural History in the Edinburgh University has, during the past 
summer, had a wonderful effect in arousing the enthusiasm of Scottish 
naturalists, and of spreading a taste for such pursuits in quarters where it 
was imknovni before. The beautiful zoophytes, crabs, moUusks, and 
<* sea-flowers,'' collected in the professor's dredging- trips, have put Viva- 
ria greatly into requisition ; so much so, that they are becoming by no 
means unusual drawing-room ornaments in Edinburgh and other parts of 
Scotland ; while in England, the taste for them — emanating from the Be- 
gent's Park Zo:logical Garden — has advanced with even greater rapidity. 

Those naturalists who have the good fortune to reside by the sea-shore 
are able to give their ocean-treasures a daily supply of fresh sea- water, 
and thus prererve them in unimpared health. Not so with the unfortu- 
nate inland resident, who, despite the best of management, and the nicest 
•* balance of power" between the proportions of animal and vegetable 
life in his little world, occasionally finds the briny element to lose its 
sweetnesss, and thus lead to the sacrifice of his long-cherished treasiires. 
To the poet, '* a thing of beauty is a joy forever ; " but not to the naturalist. 
« Necessity, however, is the mother of invention ; " and Mr. Gosse, as her 
instrument in the present instance, has pointed out how the inland naturalist 
may dispense with the ocean, and manufiEU^ture sea- water for himself. 

But the naturalist and marine-gardener will not be allowed to enjoy a 
monopoly of this invention. Sea- water has other uses than the nurture 
of parlor pets in a glass vase ; " and uses more important, too," we iancy 
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wliUpered by some gautj gentleman, who, tbiowing; physic to the doga, 
his given his fiuth to aea-hatliing. Such considetatioDa induce q8 to 
bring some of Mr. Gobsc's deiBiU before the notice of our readers. The 
incoovenience, delay, and expense attendant upon the procuring of eea- 
wntcr from the coast or from tha ocean, Mr. Goase long ago felt to be i 
great diJHcultyiD the wa^ of & general adoption of the MoriiiG Aqnariuin. 
" Even in London," says he, "it u an awkward and precarious matter; 
how much more in inland towns, and country places, where it must al- 
ways prove not only a hinderance, but, to the many, an insuperable objec- 
tion. The thought had occurred to me, that, as the constituents of sea- 
water are known, it might be practicable to manufacture it, since all that 
aeemed necessary waa to bring together the salts in proper proportion, and 
add pure water till the solution was of the proper speciiic gravity. Several 
soienttflc friends, to whom I uienlioued my thoughts, espresBed their 
doubts of the possibihty of the muiufacture, and one or two vreat so fsl 
aa to say that It had been tried, but that it bod been found not to answer; 
but though it looked like sea-water, tsited, smelt like the right thing, yet 
it would not support animal life. Still, I could not help saying, with the 
lawyers, ' If not, why not ? ' " 

Mr. Gosse took Schweitzer's analysis of sea-witter for hia guide. In 
one thousand groins of sea-waler taken off Brighlon, it gave: Water, 
9G4.7ii; chloride of sodium, 27-069; chloride of magnesium, 3.668; 
chloride of potassium, 0.765 ; bromide of magnesium, 0.029 ; sulphate of 
magnesia, 2.29S; sulphate of lime, 1.407; carbonate of lime, 0,033, 
Total, 99!). 998. 

The bromide of magnesium and the carbonate of lime he neglected, 
tram the minuteness of their quantities — the former is not found in the 
water of the Mediterranean — and the sulphate of lime he likewise ven- 
tured to omit, on account of its extreme insolubility and the smallnesa of 
the quantity contained in the Mediterranean water. The component 
parts were thus leduoed to four, which he used in the following quantitiei: 
Common table salt, 3^ ounces ; Epsom salts, i ounce ; chlbride of mag- 
nesium, 200 grains troy ; chloride of potaaainm, 40 grains troy. To these 
foTa quarts of water were added. The cost was about eld. per gallon ; 
but if large quantities were made, it would be reduced to s maximum of 
Sd. per gallon. 

His msnuiacture took place on the 2l9t of April. On the folio wing 
day he poured off about half the quantity (altering it through a sponge 
in a glass funnel) into a confectioner's show-glass, covering the bottom 
with small shore-pebbles, well washed in fresh water, and one or two 
fragments of stone, with fronds of green sea- weed f tVto Inliuimajgtov- 
ing thereon. " I would not at once venture upon the admission of ani- 
mals," says he, " os I wished the water to be first somewhat impregnated 
with the scattered spor^ of the uli'a; and I thought that, if any subiite 
elements wore thrown off from growing vegetables, the water should have 
the advantage of it before the entronoo of animal life. This, loo, is tho 
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order of Nature ; plants first, then animals. A coating of the green spores 
was soon deposited on the sides of the glass, and bubbles of oxygen were 
copiously thrown off every day under the excitement of the sun's light. 
After a week, therefore, I yentur^d to put in animals," consisting of spe- 
cies of Adiniat Bowerbankia, Cellularia, Balanua, Sei^ida^ &c., along with 
some red sea- weeds. The whole throye and flourished from day to day, 
manifesting the highest health and vigor, which induced the addition of 
extra specimens to the Yivarium. 

After the lapse of a sufficient time, to test thoroughly the adaptability 
of the manufactured water to the exigencies of its inhabitants, Mr. Gosse 
thus reports : *• Six weeks have now elapsed since the introduction of the 
animals. I have just carefully searched over the jar as well as I could do 
it without disturbing the contents. I find every one of the species and 
specimens in high health, with the exception of some of the Polyzoa — 
namely, Crisea etculecUa, Cellepora pumicosa, and Pedicellitia Belgica* 
These I cannot find, and' I therefore conclude that they have died out ; 
though, if I chose to disturb the stones and weeds, I might possibly de- 
tect them. These trifling defalcations do in no wise interfere with the 
conclusion that the experiment of manufacturing sea-water for the aqua- 
rium has been perfectly successful." — Chambers* s Edinburgh JourmU, 

EXAMINATION OF SOME DEEP SOUNDINGS FROM THE ATLANTIC 

OCEAN. BY PROF. J. W. BAILEr. 

In an account of a microscopical examination of soundings made by the 
TJ. S. Ck>ast survey near the Atlantic coast of the United States,* I made 
known that the soundings along the coast, from the depth of 51 fathoms 
S. E. of Montauk Point to 90 fathoms S. E. of Cape Henlopen, were : — 

1080 fathoms, latitude, 42^^ 04' north. 

1360 " «• 44° 41' «* 

1680 " *« 49'^ 66' 30" 

1800 «* " 47° 38' " 

2000 " «« 64° 17' " 

As thiese soundings are believed to be the deepest ever submitted to mi- 
croscopic examination, and were obtained at localities far remote from 
those preyiou^y noticed, they were studied very carefully, and the follow- 
ing are the facts ascertained : — 

1. None of these soundings contain a particle of gravel, sand, or other 
recognizable unorganized mineral matter. 

2. They all agree in being almost entirely made up of the calcareous 
shells of minute or microscopic Foraminiferse, {Polythalamia, Ehr.,) among 
which the species of Globigerina greatly predominate in all of the speci- 
mens ; while Orbulina universa, D'Orb., is in immense numbers in some of 
the soundings, and particularly abundant in that from 1800 fathoms. 

* Set SmithsonlAn Contribatlons to Knowledge, voL lU art. S. 
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3. Thej all ronlnin a &w spedea of non-psTiifilJc or pelagic Diatoms, 
iaaotig which were deposiis uhitfly made up nf voet amouiita of Foiaiuiuiie- 
rnti5BhelU>riTBUiiigiu abundance the deposits of aiialo^us fossil Eipeei«n'l;ich 
I had proved 1o compose immense beds undn the city of Oioclestoit, S. C. 

le of the BpeciCB found in the nouudinga agree with those found in ths 
terliaty dpposiU of Maryland and Virginia. M. taurtalca Klatea that ttie 
test depth (racD which specimens have been brought up in. the off-shore 
idings of the 17. S. Coast suivty, and eiaminGd, ia 2u7 iathoms, atid 
there the Globigeiina are still living in immense nuiuberB. The rrgiui of 
llie Qlobigeriua extends to a dtpth not known. 

From the deep eea-Bouudings made by the U. S. brig Dolphin, ondei 
ttie directionB of Lieut, Muuiy, in longitudea 09=', 13", 22°, 24= and 29", 
"weat, important reauhs were gathered. In these the Coacinadiievt Uneatfu, 
C. ecce7itrirua, and C. radialva were most ahundant. 

4. They all contain a few siiicious skeletons of Polyaittiitftf. 

6. T^ej all contnin spicules of i^ponges and a few spGcimenB of Dta- 
ll/ocha Jfbula, 

6. The above-mentioned oi^ouic bodies coD&tituIo almost the entire 
toss of tlie soundings, being mingled ouly with a Hue calcareous mud, de- 
lived frpm the diatntegration of the Bhells. 

7. These soundings contain no apecies of Foraminifera belonging to the 
group ot Agalhiitegaes, a group which appuars to be couSned to shallow 

'T3, and which the foseil state first appears in the tertiary, where it 
abounds. 

5. These soundings agree with the deep sea- soundings off the coast of 
the U. S. iu the presence and predcimiiisnce of species of the genus Globi- 
geri'ta, and in the priiscnce of the cosmopolite species Orbuliiia uniecm, 
but they contain no traces of tho Matginulina Baeheii and other apeciei 
characteristic of the soundings of the Weateni Atlantic. 

B. Eiaroined by clu!omatic polarized light, tho foraminiferous shells in 
the^e soundings showed beautiful colored croseings in tlicii Fella, and the 
mud accompanying them also became colored, showing that it la not Rtt 
amorphous chemical preeipitata. It in fact can be traced through frag- 
ments of various sizes to the perfect shells of the Foiaininiferie. 

10. In the vast amount of pelEigic ForaminiferEO, and in tlie entire ab- 
sence of Bond, these soundings strilLingly resemble the chalk of Englund, ai 
welL OS the cslcsreous marls of the Upper Missouri, and this would seem to 
indicate that these also were deep sea deposits. The cretaceous deposits of 
New Jersey present no resemblance to tlieac soundiugn, and arc doubtlet* 
i ittoral, aa stated by Professor H. D. Ragers, (Proc. Host. Soc. Nat. Hist. 

lBo3, p. 3il7.) 

11. The examination of a snunding I7a fathoms in depth, made in 
latitude 42° 53' 30" S., longitude 50*^ 06' 43" W., (near Bank of New- 
foundland,) byLt. Berryman, gave results singularly dilferent from those 
•bove stated. It proved to be made up of quartzose sand, with a few pnr- 
ticlCB of liornblende, and not a trace of any ors;anic form could be detected 
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in it. This exceptional result is important, as it proves that the distribu- 
tion of the organic forms depends on something besides the depth of the water. 

12. Connecting the results aboye mentioned with those furnished by 
the soundings made in the western portions of the Atlantic, it appears 
that, with the one exception above mentioned, the bottom of the North At- 
lantic Ocean, so for as examined, from the depth of about 60 fathoms to that 
of more than two miles, (2,000 fathoms,) is literally nothing but a mass of 
microscopic shells. 

13. The exaidination of a large nimiber of specimens of ocean water, 
taken at different depths by Lt. Berryman at situations in close proximity 
to the places where the soundings were made, shows that even in the sum- 
mer months, when anin^al life is most abundant, neither the surface water, 
nor that of any depth collected, contained a trace of any Aard-shelled ani- 
malcules. The animals present, some of which are even now alive in the 
bottles, are all Foraminiferee and Diatoms, would have left their hard 
sheUs if they had been present. 

As the species whose shells now compose the bottom of the Atlantic 
Ocean have not been found living in the surface waters, nor in shallow 
water along the shore, the question arises. Do they live on the bottom at 
the immense depths where they are found, or are they borne by submarine 
currents from their real habitat ? Has the Gulf Stream any connection by 
means of its temperature or its current with their distribution } The de- 
termination of these and other important questions connected with this 
subject requires many additional observations to be made. It is hoped 
that the results already obtained will induce scientific commanders and 
travellers to spare no pains in collecting deep sea-soundings. If such ma- 
terials are sent either to Lt. Maury, TJ. S. Observatory, or to myself at 
West Point, N. Y., they will be thankfully received and carefully 
studied. — SiU, Jour, 



THE " KILLER WHALE. 



i» 



At the Washington meeting of the American Association, Lt. Maury 
stated that Capt. Royes, a New England whaleman, a while since en- 
tered Behring's Straits on his cruise. Ketuming home, the captain wrote 
him a letter describing the whales which he was acquainted with. There 
were sixteen kinds that he named, and one of them a strange fish, which 
the lieutenant did not find named in any of the books. The captain called 
him the " killer whale," and described him as thirty feet long, yielding 
about five barrels of oil, having sharp, strong teeth, and on the middle of 
the back a fin, very stout, and about four feet long. The " killer " is an 
exceedingly pugnacious fellow. He attacks the right whale, seizing him 
by the throat, biting till the blood spouts, or till another "killer" comes 
by and eats out the tongue of the tortiured fish, which is an oily mass, 
weighing three or four tons. The captain sent a drawing of the <* killer," 
which was exhibited. The captain, moreover, said that when he was 
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aecond officer oF the bark Gem, of Sag Ilubor, Captain Lndlav, of thit 
ship, captured a "killer," aiid cariied home his jaw. Caplain Diuild 
McKenzie, too, wrote liim ihut he- hud seen thousands of ■> killers," but 
nevei saw one taken. He sent on dratrings to the lieutenant, cketcbed 
froni memory, which Bfrikinglj corresponded with that of Captain RojM. 
It woe customaiy, he said, for a shoal of " killers " to attack a right whale, 
always plunging for the throat. Then others would snatch at his lip*, 
tongue, and other paitB ahout tlie mouth, the poor fish lying paralyzed 
with fear meanwhile, nntil they, fastening upon it, wonld sink it. Now, 
the " killer " con stay much longer under wattr than a right whole — lung 
tnoughi indeed, to drown the whale. 

A friend told htm that he once pulled up to a whale su attacked and ' 
lanced it. Iho " killers " thrashed about in the greatest fury — ertt 
attacked the boate, and more than once, seizing the fish, carried it under 
■water. The "killer" attacks all kinds of whales, though most often the ' 
right whale ; he scouts the otimn from pcle to pole, is in every sco, and all 
old whalemen have met him. 

At a subsequent day a paper was read by Dr. Hamel, of St. Peters- 
burg, describing the "killer," from the journal of a voyage to Russia, 
made by John Tradeecant, in IRIS, The account agreed almost exactly 
with that of Lieutenant Maury. 

The animal was said to be four or five feet long, with a stout donal fin, 
and the torment of all whales. These latter animals, he remarkEd, nerei 
floated ashore without their tongues having been eaten out and tlieir lipi 
torn oIE These " killers," said Tradescant, make good oil, hut yield no 
whalebone. 

ON THE VEKOM OF SEr.rENTS. 

There is much in the liistory an-d habits of the reptile tiibcs, however 
repulsive they may be in appearance, that is very interesting. Duiiiig » 
EojQiim of two or three months in the interior of Arkansas, which ap- , 
pears to me to be the paradise of Teptiles, I paid some attention u> that 
branch of natural history called ophiology. I found four distinct vacietin 
of rattlesnakes, (erotaliu, ) of which the Crotalus Horridus and Crotalua ' 
Kirtlandii are by far the most numerous. The former is tho largest sei- 
Tptaxt in North America. The family of moccason snakes (Colluber) ii 
also quite numerous, there bHng not less than ten varieties, toost of which 
are quite as venomous as the rattlesnake. By dissecting great numbers of 
different species, I learned that the anatomical structure of the poisoninj 
apparatus is similar in aU the difEerent varieties of venomous aer[>enta. It 
oonsists of a strong framework of hone, with its appropriate muscles in 
the upper part of the head, retemblitig, and being in fact, a pair of jaws, 
but externally to the jawa proper, and much Blronger. To these is at- 
tached, by a ginglymoid articulation, one or more movable fonga on oacll 
side, just at the verge of the raoulli, capable of being erected at pleasure. 
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These fangs are very hard, sharp, and crooked, like the clawB of a cat, 
and hooked backward with a hollow from the base to near the point. I 
have occasionally seen a thin slit of bone divide this hollow, making two. 
At their base is found a small sac, containing two or three drops of yenom, 
which resembles thin honey. The sac is so connected with the cayity of 
the fang during its erectioli that a slight upward pressure forces the yenom 
into the fang at its base, and it makes its exit at a small sUt or opening 
near the point with considerable force ; thus it is carried to the bottom of 
any woimd made by the fang. Unless the fangs are erected for battle, 
they lie concealed in the upper part of the mouth, sunk between the ex- 
ternal and internal jaw bones, somewhat like a penknife blade shot up 
in its handle, where they are covered by a fold of membrane, which en- 
closes them like a sheath ; this is the vagina dentia. There can be no 
doubt that these fangs are frequently broken off or shed, as the head grows 
broader, to make room for new ones nearer the verge of the mouth ; for, 
within the vagina dentis of a very large crotalus h^rridus, I found no less 
than five fangs on each side — in all stages of formation — the smallest in a 
half-pulpy or cartilaginous state, the next something harder, the third 
still more perfect, and so on to the main, well-set, perfect fang. Each of 
these teeth had a well-defined cavity like the main one. Three fangs on 
each side were frequently found in copperheads, vipers, and others. 

The process of robbing serpents of their venom is easily accomplished 
by the aid of chloroform, a few drops of which stupefies them. If, while 
they are under its influence, they are carefully seized by the neck, and 
the vagina dentis held out of the way by an assistant with a pair of 
forceps, and the fang be erected and gently pressed upwards, the venom 
will be seen issuing from the fang and dropping from its point. It may 
then be absorbed by a bit of sponge, or caught in a vial, or on the 
point of a lancet. After robbing several serpents in this manner, they 
were found, after two days, to be as highly charged as ever with yenom of 
equal intensity with that first taken. 

During the process of robbing several species of serpents, I inoculated 
several small but vigorous and perfectly healthy vegetables with the point 
of a lancet well charged with yenom. The next day they were withered 
and dead, looking as though they had been scathed with lightning. In 
attempting to preserve a few drops of venom, for future experiments, in a 
small vial with two or three parts of alcohol, it was found in a short time 
to have lost its venomous properties. But after mixing the venom with 
aqua ammonia, or spirits of turpentine, or oil of peppermint, or of cinna- 
mon, or of cloves, or with nitric or sulphuric acid, it still seemed to act with 
undiminished energy. It is best preserved, however, for future use, by 
trituration with refined sugar or sugar of milk. 

A very fine large cotton-mouth snake, being captured by putting a 
shoestring around him, became excessively ferocious, striking at even the 
crack of a small riding whip. Finding himself a prisoner without hope 
of escape, he turned his deadly weapons on his own body, striking re- 
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peatedlj his well-charged fnnga deeply into hia flesh. Notwithstanding 

this, he waa put in a araall basket and carried forward. In 

after he was found dead, aiid iio amount of irritation cauld c 

least indJistiDn of lile. Four horns after, while rsmovuig the skin for 

preservation, the blood oozed slowly from the vessels in a disaolred elale. 

No violence was done to hia EDakeshlp except What he did himself. 

Another luoccason, shot by a pistol about two inches back of the head, 
and skinned immediately, gave decided evidence of vitality, four hours 
after being flayed, l)y writhing the body wheneVer it was irritated by ■ 
scalpel. 

A large rattlesnake, beheaded instantly with a hoe, would, an hour and 
a half after, strike at any thing that pinched its tail. Of several persons 
who were testing their firmnees of nerve by trying to hold the hand 
steady while the serpent struck at it, not one could be found whose hand 
would not recoil in spite of his resolution ; and one man, a great bully, 
by the by, was struck on thenaked throat with considerable force by the 
headless trunk of the serpent, and ste^ered back, fainted and fell, from 
terror. Mr. Stewart, of Mississippi, teUs me he once witnessed a similar 
scene. An old banter shot a rattlesnake's head off, and, after reloading 
his gun and standing some time, he stooped to pnil off the rattles, and the 
bloody but headless trunk of the snake struck him in the (empio, and he 
fainted and fell down with terror. 

Seven venomoua serpents, belonging to Ave diffierent spcdcs, were w 
to fraternize and dwell amicably in one den. A beautiful pair of long- 
bodied, speckled snakes, known as king-snakes, found to be fangless, and 
consequently without venom, were duly installed aa members of the family. 
Some uneasiness was perceivabls among the older roembers ; but no 
attempt was made to destroy the intruders, though they might have been 
killed inatanter. The next morning four of the venomous serpents were 
found to have been destroyed by the king-snakes, and one wos atill within 
their coit, and the two remaining onea would make no effort a 
defence. A large rattlesnake seemed stupid and indilTerent to liia (ate. 
He could not be made to threaten or give warning even with his rattle*. 
The smallest king-snake was afterwards inoculated with the poison of one 
of the serpents he had destroyed, and died immediately after — thus 
evincing that they must have exen:d9ed some power besides physical forcft 
to overcome their fellow- creatures. 

In short, the results of a groat number of e.iperimenbi performed with 
the venom of a great variety of serpents fcero to lead to the following 
conelasions : — 

1. That the venom of all serpents acts as a poison in a similar manner. 

2. That the venom of some varieUes is for more active than that of others. 

3. That a variety of the cniluber, known as the cotlon-moulh, is the 
most venomous serpent in AikansaB. 

4. That the venom of serpents destroys all forms of organised lifl^ 
vegetable as well at animal. 
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6. That alcohol, if brought in contact with the yenom, is, to a certain 
extent, an antidote. 

6. That serpents do possess the power of fascinating small animals, and 
that this power is identical with mesmerism. 

7. That the blood of small animals, destroyed by the venom of ser- 
pents, bears a close resemblance to that of animals destroyed by light- 
ning or hydrocyanic acid ; it loses its power of coagulation, and cannot be 
long kept from putrefJEiction. — Dr, J, Gilman, St, Louis Med, and Surg, 
Jour, 

ON THE OCCURRENCE OF DEATH AT DIFFERENT DAILY PERIODS, 

The hours most fatal to life are thus determined by a writer in the Lon- 
don Quarterly Review^ from the examination of the facts in 2,880 cases :— 

If the deaths of the 2,880 persons had occurred indifferently at any hour 
during the 24 hours, 120, it might be supposed, would have occurred at 

each hour. But this was by no means the case. There were two hours 
in which the proportion was remarkably below this, two minima in fact — 
namely, from midnight to 1 o'clock, when the deaths were 83 per cent, below 
the ayerage, and from noon to 1 o'clock, when they were 20| per cent, be- 
low. From 3 to 6 o'clock A. M. inclusive, and from 3 to 7 o'clock P. M., 
there is a gradual increase, in the former of 23<| per cent, above the average, 
in the latter of 5<| per cent. The mxiximum of death is from 5 to 6 o'clock 
A. M., when it is 40 per cent above the average ; the next, during the hour 
before midnight, when it is 24 per cent, in excess ; a third hour of excess is 
that from 3 to 10 o'clock in the morning, being 18^ per cent, above. From 
10 A. M. to 3 F. M. the deaths are less numerous, being 16i| per cent, 
below the average, the hour before noon being the most fatal. From 3 
o'clock P. M. the deaths rise to bh per cent, above the average, and then fall 
from that hour to 11 P. M., averaging 6i| per cent, below the mean. 
During the hours from 9 to 11 o'clock in the evening, there is a minimum 
of 6^ per cent, below the average. Thus the least mortality is during the 
mid-day hours — ^namely, from 10 to 3 o'clock ; the greatest during early 
morning hours, from 3 to 6 o'clock. About one-third of the total deaths 
were children imder five years of age, and they show their influence of the 
latter more strikingly. At all hours, from 10 o'clock in the morning until 
midnight, the deaths are at or below the mean ; the hours from 4 to 5 P. 
M. and from 9 to 10 P. M. being minima^ but the hour after midnight 
being the lowest maximum : at all the hours from 2 to 10 A. M. the deaths 
are above the mean, attaining their maximum at from 5 to 6 o'clock A. M.| 
when it is 45^ per cent, above. 
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DISCOVERED DUniNG THE YEAS 1S54. 

The number of planetary hodiea belonging lo the Solar Syslem has been 
incrcaaed during the year IBS! by theyjucovery of sii new asta 

Tbc 27lh asleroidul planet, diecaveced by Mr. ULnd, of Loiidi 
evening of November 8, 18S3, haa received tlic name of Euterpe. Tlia 
28th aateroidal planet was diacoTered on the evening of the Ist of March, 
IBSi, by Mr. Lutber, dicBcWrof the Observatory at Bilk, Germany. Thii 
planet baa received from Mr. Encke the name of Bellona, aud icsemhles 
a star of the lOth magnitude. 

The 29th asteroid was discovered on the morning of Cbe 2d of March, 
1834, at the Regent's Park Obaervatory, in London, by Mr. Albert Marsh. 
It also has the appearance of a star of the 1 th magnitude, aud lias recdved 
the name of Amphitrite. This planet was discovered independently by 
M. Chucornac, assistant observer at the Otucrvalory of Poria, He dIed, on 
the Itb of February, at Mareeilleii, noted a star of the 10th magnitude, 
which is now wanting in that place, and which i» shown to have been the 
body first recognized as a planet by Mr. Marsh. 

The 30th asteroid was discovered on the 22il of July, by Mr. Hind, *t | 
Mi. Bishop's Observatory, Regent's Park, London. It baa the appear- 
ance of a star of the 9th-10th magnitude, and has received the name of 
Urania. 

On tlie night of the 2d of Sepleraher, Mr. James Ferguson, aasistBlit 
astronomer of Che National Observatory, Washington, discovered the 3lit 
asteroidal planet in the Held of the telescope at the same time -witb the 
13th, Egeria. "The priority of (his discovery," says Lieut. Maury, i 
official report, " belongs to the National Observatory ; and this new a 
added to the family of asteroids as the Hrst representative of AmeriOB 
among them, and a memorial of her zeal in the cause of astronomy, 
testimony of the high approbation in which the talents and the industry of ' 
Mr. Ferguson are held, the honor of naming this planet waa left to him. 
Following the rule adopted by astrottomers with r^ard to the asteroidi) 
he has selected the graceful name of Euphrosyne." 
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On the night of the 20th of October, two additional asteroids were dis- 
covered at the Observatory at Paris by MM. Goldschmidt and Chacomac. 
The 32d asteroid has received the name of Pomona. 
The 33d asteroid has received the name of Polymnia. 

COMETS DISCOVERED DURING THE YEAR 1854. 

The first comet of 1854 was discovered by M. Meuciaux, near Dama- 
zan, in France. It was visible to the naked eye on the 29th of March 
and the few succeeding days. 

The second comet of 1S54 was discovered by M. Klinkerfues, at Got- 
tingen, June 4, 1854. 

The third comet of 1854 was discovered by Mr. Robert Van Arsdale, 
at Newark, N. J., on the 13th of September. It was also discovered on 
the 11th of September, by M. Klinkerfues, of Gottingen. 

ON THE SMALLER PLANETS. 

M. Leverrier has recently communicated to the French Academy a memoir 
upon the smaller planets and their eccentric orbits and their irregularities ; 
wherein, after stopping a moment to explain a phrase in a previous memoir, 
(which had been misunderstood,) saying that when he assigned as the 
*< superior limit" of the total mass of all the small planets which circulate 
between Mars and Jupiter a sum not exceeding one-quarter of the mass of 
this earth, he was far from indicating any, even a probable, equivalent to 
their mass, which may be inferior, very inferior, to one-fourth of the mass 
of the earth. He was like a man who wished to weigh a miass of lead, 
and had a pair of scales, but no weight except a weight of 100 pounds ; 
and the lead being less than a 100 pounds, his weight would enable 
him to ascertain this, but would not allow him to find by how much it 
was less than one hundred pounds. So M. Leverrier, when he wished to 
gauge this planetary mass in his astronomical scales (the orbit of Mars) 
with the grand axis of the curve as the scales' needle or index, he knew 
that the scales would not turn unless they ;vrere charged with a mass of 
matter equal to one-quarter of the mass of our globe ; the scales did not 
turn, and he knew the mass of these scattered planets does not equal one- 
quarter of the mass of our globe, but how much ^ey are less than that 
he cannot say. After stopping to make this explanation, he communi- 
cated to the Academy some new propositions which he has deduced from 
a complete examination of the secular variations of the elements of the 
orbits of this group of small planets. All of these orbits are characterized 
by eccentricities and by considerable inclinations, or, in other terms, that 
each of these small stars, in its translation movement around the sun, de- 
scribes an oval and a greatly lengthened curve ; that the planes of these 
several orbits, far from coinciding among themselves, as if traced on the 
same plane, are greatly inclined to each other. In the present state of 
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things these ecceiitiiciticB and those indinBtioiiB bic lotBlI; IncmnpBtibli: 
with QlbCTE'a hypothesis, which auppoeed tliat the small placets (some if 
■whicli were discovered eTen in his day) were produced from the wreck o[ 
a larger sur which had exploded. The forces necessary to launch the 
fragments of a given body in such different routes, whose exiatenee we 
Hhould be oblige to suppose, would be of such an improbable intensity 
that the most limited mathematical knowledge could not but see its absurd- 
ity. However, as the mutual actions of the celestial bodies belonging to 
the same sygtem give rise to perturbations which gradually deform their 
primitive orbits, M. Leverrier resolved to eiaraine whether the present 
eccentri cities and inclinations of the Bmaller planets might not owe their 
origin to perturtjing actions, whose effects have been accumulated with 
time. He soon ascertained that in the annular zone between the orbid 
of Mbib and of Jupiter there are two very distinct regions, so far as re- 
spects the bodies placed within them. The line of demarcalion between 
these two regions ia distant from the sun the double of that eoraraonly 
kept by the earth. Beyond this distance the perturbations can permanetK- 
ly increase neither the eccentricity nor the inehnation of the atars there- 
in primitively established ; within this distance tbe conditions are changed ; 
there is ndther "stability " in the fonu nor in the inclinations of orbits. 
Out of the twenty-seven small planets known to us, there is not one of 
them which invades this dangerous field ; the nearest of them all still 
keeps BO respeetfula distance as to assure itself an orbit analogous to that 
it now describes. M. Leverrier concludes hia memoir by advancing these 
propositions, which forever annihilKte Olbers's hypothesis. 1st. The 
eccentricities of the orbits of the known small planeta cannot receive from 
perturbations but very alight changes; these eccentricities {great as they 
now are) have been, and always will be, great. 2d. The saroe truth ap- 
plied to the inclination of the orbits ; so that the degree of the incliUBtioni 
and of the eccentricitioa is plainly deducible from the primitive conditions 
of the formation of the group of these smaller planets. 3d. These prop- 
Mitions arc true only for distances from the sun superior to 3.00, the dis- 
tance of the earth being taken as the unity ; there would be no ■' stability '' 
for a small planet situated between Mars and a distance of 3.00. Flora 
ia found at a distance of only 2. 20 from the sun, and is the nearest of tha 
smaller planets ; are there any within this zone i We cannot tell, because 
they arc never at the same time sufficienlly ceiir us and sulHoiently dis- 
engaged from the solar light. 

ON TBE KINGS OF SATDItK. 

Sir David Brewster in n recent publication presents the following cariotU 
and startling speculation respecting tlie rings of Saturn. He says, '• Ac- 
cording to very recent observatloua, the ring is divided into tArw. separate 
rings, which, according to the calculationg of Mr. Bond, an American 
astronomer, must be fluid. He is of opinion that the number of rin^ 
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eontinually changing, and that their maximum number, in the normal 
condition of the mass, does not exceed twenty. According to Mr. Bond, the 
power which sustains the centre of gravity of the rin^ is not in the planet 
itself, but in its satellites ; and the satellites, though constantly disturbing 
the ring, actually sustain it in the very act of perturbation. Mr. Otto 
Struve and Mr. Bond have lately studied, with the great Munich telescope, 
at the observatory of Pulkowa, the third ring of Saturn, which Mr. Lassels 
and Mr, Bond discovered to he fluid. They saw distinctly the dark interval 
between this fluid ring and the two old ones, and even measured its dimen- 
aions ; and they perceived at its inner margin an edge feebly illuminated, 
which they thought might be the commencement of a fourth ring. These 
astronomers are of opinion that the fluid ring is not of very recent forma- 
tion, and that it is not subject to rapid change ; and they have come to the 
extraordinary conclusion, that the inner border of the ring has, since the 
Ume of Huygens, been gradually approaching to the body of Saturn, and 
that we may expect sooner or later, perhaps in some dozen of years, to see 
the rings united toitk the body of the planet.** 

With this deluge impending, Saturn would scarcely be a very eligible 
residence for men, whatever it might be for dolphins. But Sir David 
saves himself by the clause of his proposition, in which he maintains that, 
if the planets and stars are not already/ habitable worlds, they are in a state 
of preparation for the residence of intelligent beings. 

ON THE EXISTENCE OF A LUNAR ATMOSPHERE. 

The universally, accredited theory, that the moon is uninhabited be- 
cause she has no atmosphere, has received, from a recent discovery, a blow 
that will unsettle it at least. That the moon, as far as we have yet been 
able to examine her, has no atmosphere, or at least none of sufficient 
density to conform to our optical laws and the demands of any animal 
life known to us, is unquestionable. But this can be positively affirmed 
of only one side of our satellite ; for, as will be remembered, although 
she revolves upon her axis, she constantly presents but one side to the 
earth. Now, it has been discovered by calculation, and demonstrated as 
geometrical fact, that the moon's centre of form is eight miles nearer to us 
than her centre of gravity, through which, of course, her axis of revolu- 
tion must pass ; or, in other words, this side of the moon is sixteen miles 
higher tJmn the other. If, therefore, we suppose that the moon has an 
atmosphere such as ours, it would be of such extreme rarity on the only 
side exposed to our observation, that, for optical effect and animal life, it 
might as well not exist ; for mountains upon the earth, none of which 
are over Ave miles above the level of the sea, have been ascended to a 
height at which life could not be supported for any length of time, and 
still mountains have stretched above the panting traveller. What, then, 
must be the atmosphere at four times such an elevation } The conclusion 
seems inevitable, that, although the hither side of the moon is uninhabita- 
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ble for want of an atmosphere, the remote side may be perfectly adapted to 
animal life. It is at least certain that the mere want of an atmosphere 
perceptible to ns is no longer conclusive as to the uninhabitableness of 
the planet that rules the night. We announce this discovery on the 
authority of one of the most eminent mathematicians and astronomers in 
the world. — The above is given by the N, Y. Courier and Enquirer^ on the 
atdhority (it is understood) of Prof, Pierce, of Harvard, 

ON THE OCCURRENCE OF HAIL STORMS IN THE ISLAND OF CUBA. 

At the last meeting of the American Association, M. Andres Poey, of 
Havana, Cuba, presented a paper containing some interesting observations 
on the occurrence of hail in the West Indies, especially in Cuba, and the 
apparent increase of this phenomena during the last few years. 

Until within a comparatively recent period, the occurrence of hail in some 
of the islands was considered an extraordinary event. Humboldt, as the 
result of his observations, came to the conclusion that, at Havana, hail oc- 
curred at intervals of 15 or 20 years. M. Poey, in examining the sub- 
ject, found that the records for a considerable time previous to Humboldt's 
visit to Cuba, and for some time after, confirmed the truth of his asser- 
tions ; but within the last few years hail has become ** frequent phenome- 
na.'* Thus M. Poey states that from 1828 to 1846 there was no haU at 
Havana, but from 1846 to 1850 hail occurred each year. In 1850 thore 
was no hail, but the phenomena occurred in 1851, '52, '53 and '54. 

The conclusions at which M. Poey has arrived are, that for some reason 
the phenomena of hail has increased and become frequent during the last 
few years in the Island of Cuba, and that the maximum of hail does not 
occur, as might be expected, in the hottest months, but in March and 
ApriL 
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GEOGRAPHY AND ANTIQUITIES. 



ANCIENT BABYLON. 

It may be known to many of otir readers that the French goyemment 
has employed a party of gentlemen to explore the site of ancient Babylon. 
From reports just received from them, it appears that they have ascer- 
tained, beyond reasonable doubt, that the ruins beneath a tumulus called 
the Kasr are those of the marvellous palace-citadel of Semiramis and 
Nebuchadnezzar. They are in such a state of confusion and decay that it 
18 impossible to form from them any idea of the extent or character of the 
edifice. They appear, however, to extend beneath the bed of the Eu- 
phrates — a circumstance accounted for by the change in the course of that 
river. In them have been found sarcophagi of clumsy execution and 
strange form, and so small that the bodies of the dead must have been 
packed up in them — the chin touching the knees, and the arms being 
pressed on the breast by the legs. These sarcophagi have every appear- 
ance of having been used for the lowest class of society ; but notwith- 
standing the place in which they were found, the discoverers are inclined 
to think that they are of Parthian, not Chaldean, origin. There have also 
been found numerous fragments of enamelled bricks, containing portions 
of the figures of men and animals, together with cuneiform inscriptions — 
the latter white in color, on a blue ground. According to M. Fresnel, the 
chief of the expedition, these bricks afibrd a strong proof that the ruins 
are those of the palace of Nebuchadnezzar, inasmuch as the ornaments on 
them appear to be sporting subjects, such as are described by Ctesias and 
Diodorus. The foundations having been dug down to in certain parts, it 
has been ascertained that they are formed of bricks about a foot sqiuure, 
united by strong cement, and that they are in blocks, as if they had been 
sapped in all directions. In a tumulus called Amran, to the south of 
Kasr, interesting discoveries have also been made. They appear to be 
the ruins of the dependencies of the palace situated on the left bank of the 
Euphrates ; and they contain numerous sarcophagi, in which were found 
skeletons clothed in a sort of armor, and wearing crowns of gold on 
their heads. When touched, the skeletons, with the exception of some 
parts of the skulls, fell into dust'; but the iron, though rusty, and the 
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gold of the crowns, are in a ikir state of preserradon. M. Freenel thinki 
that the dead in tlie sarcnphagi weie some of the soldiers of AlesBcder en 
8eteucil». The crowns axe liimple bauds, with thiee leitves in the shape of 
laurel on one side, and three an the olher. The leaVEs are very netily 
executed. Beneath the baiids are leaves of gold, which it ia supposed 
covered the ejea. From the quantity of iron found in some of the cof- 
fin9, it appears that tha bodies were entirely enveloped in it ; and in ona 
there is do irnii, but some earrings — a proof that it was occupied by a fe- 
male. The narcophagi ara about two and thtee-quartec yarda ia length bj 
between half and three- quarts is of a yard wide, and are entirely formed 
of brick? united by mortar. In addition to all this, a tomb, contsininj 
atatuettes, in marble or, alabaster, of Juno, Venus, and of a reclining figun 
wearing a Phrygian cap, together with some rings, cajringa, and otb« 
articles of jewelry, has been found, as have also numerous Btaluetles, »i 
Tials, aitides of pottery, black atones, &c., of Greek, Persian, or C 
dean workmanship. 



LIVINGSTON S BESEAHCHES IN BOHTH AFRICA, 

Dr. Livingston, the well-known English missionary, has recently at 
complishcd one of the most remaikable journeys ever undertaken ; vii 
that from the Cape of Good Hope, through Central Africa, to the Portit, 
guesc settlement of Loanda, on the West Coast. Ills plan of proceedisf 
differed matoiinlly from any of his predecessors j instead of setting out 
with half a hundred altcndanls, horses, bullock wajjons, Stc, he Com- 
menced liis journey, carrying with him only a sextant, gun, chronometer, 
tent, four servants, and as many days' provisions, relying on PravidenM 
and his gun for a supply when these were gone. After leaving the Capt 
Colony, he was obliged to travel a long way to the' N. E., to avoid the 
deserts and hostile tribes in their vicinity that lay on his left ; crossing iM 
this route a great many branches of the River Zombegi and otlieis, tha 
names of which I have forgotten, till he arrived at a large town ; there, M 
th£ chief was very hospitable, he remained a short time to recruit liia healthy ' 
having been nearly drowned and starved half a dozen times during As' 
nine months it took Mm to perform, this part of his journey, and his at 
badly broken in two places by a lion. It appeared he had wandered oi 
evening from his attendants, after they had pitched their tent, in quest cf . 
game, when he came suddenly on a large lion crouching down ready fat. 
a spring at him ; williout watting a second, he Hred, and must have bew - 
knocked down at the same moment and stunned, as he remembers nothias 
from the time he fired till he was found by liia servants nest moniingl 
■when they came up they found the doctor insenuble, and the lion lyiiy 
dead alongside liirn. When he left, the clilaf, who was very desirous <^ 
finding a route to the westward for the transmission of his ivory, g 
him twenty- four of his prople to assist him on his journey. After leav! 
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he again travelled to the N. E., until he arrived in the parallel of Loanda. 
Now came the tug oi war ; he had upwards of a thousand miles to travel 
across the tmexplored countries of our charts — a tract never hitherto 
trodden by any white man, and wholly unknown even to the blacks he 
had seen as yet. However, this part of their joiimey proved to be the 
easiest; and it wa6 not till he arrived near Cassanga, on the Portuguese fron- 
tier, that he met with any molestation. The country he found to be thickly 
populated, and the inhabitants very peaceably disposed. From their never 
having seen a white man before, you may fancy what an object of curiosity 
he became to them ; wherever he stopped, the people from far and near 
flocked round him with the utmost astonishment pictured on their counte- 
nances. As the doctor was very much sunburnt, his color did not so 
much surprise them as his hair, which was very long ; this was the great 
object of attraction wherever he went, and highly favored did those fancy 
themselves who became the possessors of a lock of it. Every tribe he met 
with had some idea of one supreme Being and a future state of existence, 
though they all worship in addition various animals that they hold sacred. 
At every place he stopped they supplied him liberally with provisions, and 
it was not (as I mentioned before) till he arrived near the Portuguese terri- 
tories that he met with any trouble. There the inhabitants have been in 
the habit of kidnapping the people farther inland, to sell to the Portuguese for 
slaves ; and fearing should a road be opened that way it would spoil their 
traffic, they became very troublesome, and wanted the doctor to pay toll 
nearly every step he took. However, by putting on a bold front, he man- 
aged to make his way through, and arrived at Loanda safely in the begin- 
ning of June, making it exactly two years since he left the Cape. 

CITRIOIJS ANTIQUARIAN DISCOVERIES AT CANOSA. 

During the past year, some of the most remarkable antiquarian discov- 
eries of recent date have been revealed at Canosa, a small village of 
Southern Italy. This place is the site of one of the most celebrated ancient 
Chreek cities in Puglia, and is the only one in the whole kingdom which 
offers the wonderful contrast of a Greek Pompeii to our Roman Pompeii. 
It is situated on a rising ground, in the centre of a plain which is surro\md- 
ed by a semicircle of low hills. Between these and the modem city the 
plain encloses for many miles of circumference the old Necropolis, or city 
of the dead. At every step, on digging three or four feet under groimd» 
we meet with an old path, which conducts by a descent to a tomb com- 
posed of one or more chambers, and which is surrounded on the outside 
by other funereal apartments. Their "fiacciate" are decorated with 
columns and frontispieces, and are painted with lively colors ; their gates 
are so well closed by vertical pieces of tufa that the soil has not been 
able to penetrate them. We enter, therefore, these habitations of the dead 
tm we walk into the houses of the living. The light of the sun shines in 
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tipon them a» it did twenty centuricB Binoe, and, in the very middle of the 
fi»l chamber, revenlB one or more Gkeletons fally clothed, with thrir nnal 
or precious ornaments. Around them stand painted vase*, furniture of 
every form, utensils of Torious kinds and metals, pieiiiselT in the spots 
wliere their relatiTca or dearest friends had placed them. The wnlls are 
adorned with elegant picrtures, nith friezes bearing the figures of wamon 
■who combat, and witli decorations ot an original styie hitherto nnknown. 
It creates a very natural surprise that scarcely one in a hundred of these 
tombs has been examined in past times, and that, even when this has been 
the case, objects of art in gold, glass, irory, and vases have not been re- 
moved. It n-ould seem as if money had been the only bhject of scaivh. 
Ill some streets the tomha are eri dently for the most part those of the 
poor ) in others they are the last habitations of people in ea^er circum- 
Btances ; and in some are found the mausoleums of rich and powerful 
citizens. The antique articles which are found in these various classes of 
sepulchres and people are likewise of a diCTercnt and distinct chanotet. 
Amongst the tombs, too, of those who were poor, sometimes is found a 
noble and richly-adorned sepulchre, an instance of which is one which 
was discovered in 1813. At present we are indebted for the encourage- 
ment of the arts to Hia Majesty of the Two Sicilies, for a renewal of 
excavations which have been so long suspended — and hitherto the wotks, 
which have been conducted with his usual ahilitj by Cavalier Bonucd, 
have rendered an ample harvest. They were commenced at the beginning 
of this year; and though the severity of the ninter, which baa coveted 
Puglia with frost and snow, has thus much retarded the works, yet some 
rare sepulchres have been discovered, remarkable for their novel and . 
beautiful architcctuie and their curious monunienls. Amongst these, ■ 
tomb opened to the north of Canoea cannot fail to awaken the wonder of 
all Europe, It lies near the ancient gate of Canosn, at a short distance 
from the Kiver Ganto. This tomb is composed of two subterranean cham- 
bers, formed in the hard mass of the earth, end belongs to a warrior, who 
stUl wears his arms of bronze and of iron. Along the sides of the walls 
were found a quantity of large and small patera, taz^e, and ordinary ■ 
drinking vessels. In the midst of these stood six vases, which formed 
throe equal pairs, of a size perfectly wonderful. On these are represented 
very rare and precious subjects— aa the Gape of Europa, the Vengeance of 
Medea, the Liberation of Andromeda, and the Funeral Pyre of Patroclu^ 
round which the body of Hector ia being dragged by the car of Achille*. 
But there is one vase which by the size and the subjects of its paiiitiogi 
vfiU fbnn an epoch in the annals of archeology and the arts, and by ita 
historic interest, perfectly unique in monumental vases, ia calculated to 
awaken the wonder of modern times. It is a vase whose paintings repre- 
sent Greece and Asis, and in the midst of thera the Genius of Discordt 
who raises aloft the flaming torch. Darius is seated amidst his satrupsi 
and Persia, personiSed, addresses to them a grave and sorrowful speech. 
Besides these there are various graceful figures of women, whose head* 
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are covered with the Phrygian tiara, and who represent, perhaps, the 
Tarious kingdoms of Asia offering to an eminent personlage their rich 
tributes to support that bloody war. All the principal figures haye their 
corresponding appellations affixed. 



MEMORIALS OF THE ANCIENT ANGLO-SAXONS. 

The most yaluable collection that has ever been formed of pagan Sax- 
ondom is that of the late Key. Bryan Faussctt, now in the possession of 
Mr. Mayer, of Livetpool. It imbodies the contents of from seyen to 
eight hundred grayes, and they throw a remarkable light upon the history 
of that age. At the close of the late meeting of the British Association at 
Liverpool, Mr, Mayer exhibited the Faussett Anglo-Saxon relics at a very 
crowded soirie given to the members of the Association ; and a descriptive 
lecture explanatory of this collection, which of late years has attracted 
great attention in England, was given by Mr. Thomas Wright. 

The Rev. Bryan Faussett, of Heppington, near Canterbury, to whom 
we owe the formation of this collection, had passed the greater part of his 
life in a district peculiarly rich in Saxon remains ; for the succession of 
chalk downs stretching out from Canterbury towards the east and south 
are remarkable for the numerous groups of Saxon barrows, or rather the 
Saxon cemeteries, which are found on their slopes and summits. His at- 
tention having been somewhat accidentally drawn to the subject, he com- 
menced their investigation, and pursued it unremittingly from the year 
1757 to 1773, during which time the articles were collected from the differ- 
ent tombs or barrows. 

In describing the collection, Mr. Wright expressed his entire belief in the 
jMigan character of the relics, and gives the following interesting description 
of their particulars and mode of arrangement in the graves : — 

** The body was usually laid on its back in the middle of the floor of the 
grave. In the MS. account of his diggings, Faussett frequently mentioned 
traces of the existence of a coffin ; but, as far as my own experience goes, 
I am led to think that the use of a coffin was not common. Where the 
body was that of a man, we almost always find above the right shoulder 
the iron head of a spear ; and in general we may trace by the color of the 
earth the decayed wood of the shaft, until near the foot of the skeleton lies 
the iron-spiked ferrule which terminated it at the other end. We some- 
times also meet with one or more smaller heads of javelins, or arrows ; for 
I disagree entirely with a statement which has been made lately and ad- 
hered to, that the bow was in discredit among the Anglo-Saxons as a 
weapon. Closer to the side of the skeleton Ues usually (though not al- 
ways) a long iron broad-sword, not much unlike the claymore of the 
Scottish Highlander, of which it is probably the prototype. The sheath 
and handle appear in most cases to have been made of perishable materials, 
and we seldom find more than the blade with the spike by which it was 
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Used into the handle. The lip of the Bheath, however, is somelimes found 
having been made of bronze or other metal, and alio, at times, the bandla 
of the Bword, which haa been found of silver. Another article, pecnlisrij' 
eharflcteriatio of the Saion interments, ia the knife, the length of whith is 
gcnemlly about five oi «ix inches, althaugh at times it extends to from ten 
to eleven inches ,■ and then from its ahape it muat hive been a very fotou- 
dnblc weapon, independent of ita utility for other pnrpoBes. It lia« been 
pretended that it was from the use of thia instrument, called in their lan- 
guage a (rax, that our forelathciB derived their name of Siui>nt. Anothei 
■weapon, the ase, is found at tiraea in the Bason graves, but it is of verj 
rare occnirence, and was probably not in general use in this inland. 

"Over the breast of the Saion -n-arrior is geaerally found the iron umbt 
or boss of his shield. Beneath the boss of the shield ii usually found a 
}nece of iron, which is beat described by a dratving, nud which, no doubti 
was the handle by which the shield was held. Douglas, who had not oh - 
served carefully the position in which it is found, imagined it to be part of 
a bow, and called it a bow-brace. The shield itself, as we know from tha 
Anglo-Saxon writers, was of wood, generally of licden, and lias, thGrefore, 
perished ; but we Und reraaiiis of nails, studs, and other iron work belong- 
ing to it. 

" Such are the more common arms which we find, without much vati- 
Btion, in the graves of our Anglo-Saxon forefathers of the period to which 
these cemeteries belong. The misceUaneous arUclea are go varied that I 
can only enumerate them rapidly. Of personal oroaments, the first that 
attrnct our attention are the fibula;, or brooches, and the buckles. The 
latter are usually of bronze gill, and are often very elaborately ornamented. 
From the position in which they are found, it is evident that they fonnedi 
most generally, the fastening of the girdle, Thej arc sometimes very maa- 
aive, the larger ones apparently belonging to the male, and the smaller ones 
to the female, costume. 

" Many of the fibulie which are found upon male skeletons, as well as 
females, are extremely rich and beautiful. In the Kentish tumuli the 
prevailing form is circular, and they ate often of gold, profusely orna- 
mented with filigree work, and with garnets or other stones, or sometimes 
glass or paste, set usually upon checkered foils of gold. The use of this 
fibula appears to have been to fasten the mantle over the breast, where it 
is most commonly found. Their general size ia from an inch and a half 
to two inches in diameter; but the Faussctt collection poascasea one of 
considerably larger diroensiona, which was found in the grave of an Anglo- 
Saxon lady on Kingston Down. Thia magnificent ornament is no lesa 
than three inches aud a half in diameter, a quarter of an inch thick al the 
edges, and three- quarters of an inch thick at the centre, all of gold, and 
weighing between six and aeven ounces. It ia covered with ornaments of 
filigree work, in concentric circles, and is set with gamela and with pole- 
blue stones. Theacua, or pin, on the back is also oruameitledaiid set with 
garnets. It was found high on the breast, near the right shoulder. Other 
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eiamplea of the circular gold Sbula will be eeen in the FauBeett collection, 
and they aro met with in almost every collection of Anglo-Saxon rcauunB 
from the Kentish barrowa. 

" Other jewelry, euch as rings, bracelets, necklaces of beads, pendants 
to the neck and eats, S;c., are found in a.bundttiice, and in a great variety ot 
form. Gold coins are aometimea fitted upas pendent ornaments. The 
most common material of beads is glass or Tartegated ciay, the latter made 
with great skill, and oHen exhibiting pleasing patterns. It belonged to a 
class of manufacture irhich has continned to exist in this country down 
to a recent period. Another common material of beads was amber ; and 
wo sometimes find amali lumps of arolier which have been perforated, in 
order to be attached to the person by a string. It must be observed that 
we sometimes find a string ot beads round the neck of a man ; and other 
circumstances show tliat there were Saxon ez^iiifx who were vain enough 
□f their personal adornments. It is, however, a very usual thing to find 
one or more beads of amber near the neck in cases where there can be no 
doubt that the deceased was a man ; but this drcumstance is explained by 
a widely- prevailing superstition in the naiddle ages, that amber carried on 
the person was a protection against the influence of evil spirits. Large 
hairpins, usually of bone or bronze, and more or less ornameiiled, are 
generally found near the heads of skeletons of females, in such a position 
as leads us to conclude that the Saxon ladies bound up their hair behind 
in a manner similar to that which prevailed among the Itomans. 

"A great variety of household utensils, of different kinds, are also found 
in the Anglo-Saxon graves. The pottery, when not Roman, is of a rude 
construction, and, in fact, it is not very abundant; for our Anglo-Saxon 
foiefathers, for several ages after their eettlemcnt In this island, seem to 
have used principally pottery of Homan manufacture. I would merely 
call your attention to the particular character of several earthen ware urns 
found in Kent, wliich Bryan Fauaaett supposed to be early Romano- 
British, and of which I shall have to speak again farther on. iiut if the 
Anglo-Saxon earthen ware was rude aud coarse in its character, the case 
was quite different with the Anglo-Saxon glass, which is rather common 
in the graves of Kent. The glaiis of the Anglo-Saxons is fine and deli- 
cately thin, It is found chiefly iu drinking caps. Uicugh a few small 
basins and bottle-shaped vessels of glass have been found. The form of 
the drinking cups will be best undcratood by a diagram. It will be ob- 
served that they are nther pointed at the bottom, or rounded iu such a 
manner that they could never have alood upright— a forg which it is sup- 
posed was given them to force each drinker to empty his §kss at a draught. 
Thia practice is understood to have existed down to a much later period, 
and it is said to have given rise to the name tumbler, applied originally to 
a drinking glass which was never intended to atand upright. The orna- 
mentation of the Anglo-Saxon glass generally consists either of furrows, 
on the surface, or of strings ot glass mtachcd to the vessel after if was 
made. Both these ornaments seem to come fairly under the epithet 
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< twisted,' which is often applied to drinking cups in the earliest Anglo- 
Saxon poetry that has been preserved. 

** Bowls, large basins, and dishes are not nnfreqnently found in these 
graves, of such elegant form that we can hardly help supposing them to 
be of Roman manu&ctnre ; and in one instance a bowl of apparently Ro- 
man woriunanship was found mended with what were as evidently Saxon 
materials. Others, however, seem to be Saxon, and prove certainly that 
the Anglo-Saxons had skilful workmen. These bowls, basins, and dishes 
are usually of bronze, often very thickly and well gilt. The metal » 
generally thin ; and it may be remarked, as a particular character which 
distinguishes Anglo-Saxon workmanship from Boman, that the substance 
18 generally thin instead of being massive. The Anglo-Saxon scissors of 
this early period resemble in form the shears of modem times, though we 
have found one or two examples of scissors formed like those now in use. 
We have also pins> and needles, and keys> and other small aitieks* 
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PATENTS, DESIGNS, RE-ISSUES AND ADDITIONAL IMPROVEMENTS, 
ISSUED BY THE PATENT OFFICE OF THE UNITED STATES 

DURING THE YEAR 1854. 



Patents, 1,679 

Designs, 66 

Re-issues, 33 
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Total, 1,787 



OBITUARY 

OF PERSONS EMINENT IN SCIENCE. 1654. 

Arthur Aiken, Secretary of the Royal (English) Geographical Society. 

Dr. Barth, the distinguished African traveller. 

M. Baumgarde, a French mineralogist, accidentally killed by falling down a mine. 

Beautems Beaupre, an eminent French hydrographer. 

Dr. Gtolding Bird, the eminent English pathologist. 

M. Bischoff, the German botanist and anatomist. 

M. Brockenden, a leading member of the Royal (English) Society. 

Dr. W. J. Burnett, of Boston, an eminent American physiologist and naturalist. 

F. Catherwood, a distinguished American artist and traveller. He first visited, with 

J. L. Stephens, the rained cities of Central America. Lost In the Arctic. 

Prof. Craig, an English geologist. 

William Darby, of Washington, D. C, a geographer of repute. 

Frederic W. Davis, chemist and geologist. 

Sir Henry M. Elliot, a distinguished Oriental scholar and traveller. 

William P. Elliot, Washington, D. C, architect of the Patent Office, k.c. 

Charles Euderlin, an eminent German chemist, died In New York. 
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IntoUtion, telegraphio ImproTementa 

Iodine as an antidote for poisonSf 26L 

** distribution of in tlie mineral, 

animal and vegetable kingdoms, 293 

Inadlation, on, 188 

Iridium, new appUcatioa of, 148 

Iron coner dam, 55 

" dilution of cast iron hj saccessire 
heatings, 06 

** for ship building, 69 

•» Inprorements in the manafkcture 
of, 67 

** malleable castings, 67 

ships^ variation of compass in, 156 
spikes, covered with copper, 63 

value of, . 60 

Lakes, American, dimensions of, 323 

Lamps, safety, improvement in, 94 

LAVBKpna A Lows, improvements In 

PAper making, 114 

Lead and tin pipe, strength of, 61 

** mines or W^lsconsln, 329 

Lecture rooms, construction of, 208 

Lemon Juice, analysis of the ash of, 285 
Lens, stereoscopic cosmiMramic, 192 

Life and Its physical aspects, 350 

Light, colored impressions produced by 

the chemical action of, 205 

Lightning by electricity, 142 

** conductors, arrangement of, 142 
Limestones, artificial sUiciflcation of, 260 
Lime, phosphate, value of in nutrition, 275 
LiviM08T0M*s discoveries in South ▲fri- 

ca, 380 

Locomotives, anthracite coal for, 42 

»* new mode of adjusting 

vdlves of, 47 

Looms, for weaving bags, 80 

^* Martinis improved Jacquard, 79 
Lubricating materials, lUO 

Lunar volcanic craters, 307 

Madder, American, 283 

** cultivation and use of, 283 

Magnet, variation of, 150 

Magnetism of rocks, 149 

** views on the origin of, 146 

Marrow, spinal, experiments on, 363 

Maryland coal fields, 316 

Mastodon, remains of, 333 

Maitbt, Likut., on the constmction of 

the submarine Atlantic Telegraph, 161 
Meat ait food, relative value of the dif- 
ferent kinds of, 274 
Meat, experiments on the preservation 

oC 279 

Mediterranean, color of the water of, 199 
Men with tails, 353 

** vt. apes, 356 

Meroury, animal production of, 828, 324 

Metals, annual production and increase 

of. 324 

Mptals, fatigue and fracture of, 57 

** stereotype, composition of, 60 

** extraction of by means of the 

battery, 230 

Meteorological register, selAregnlating, lw2 
Meteoric stones, origin of, 335 

Meters, water, construction of, - 54 

Microscope, cheap, 186 

Milk, solidified, 268 

Missouri. V. S. frigate, removal of the 

wreck of, 52 

Models, gigantic day, 122 

Morflshig machine, new, 84 

Motioti, Improvements in communlcat- 

Ing rotary, 52 

Motion rotary, certain phenomena oA 181 
Mushrooms, production of, 346 

Marexide as a coloring matter for wool, 289 
VHturo doing her own engraving, 2U4 
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Kiam^NIams, or men with tallf, 
Kiello-galvano-plastlc , 
Kitric acid in rain water, 
nitrogen, absorption o^ 
Ocean, tranitparency of, 
Oidium Xuckeri, or grape maladr. 
Oil, improvement In the preparation of, 
** parafiBne, manufacture of, 
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*^ ofcinnamon,artiflcial production of, 296 
Oily matters, new method of treating, 69 
Ohio, carboniferous flora of, 816 

Optical phenomena, curious, 192 

Organ, great, at Liverpool, 127 

Osmotic force, 224^ 

Ozone, 296 

Paint brushes, new method of mann* 

facturing, 81 

Paper and paper making, 104 

*' imported and exported Arom tiie 

United States from 1838 to 1850. 107 

Paper, India as a source of materials for, 110 

from cow-dung, 116 

peat, 114 

southern cane, 114 

wood, 115 

manufacture of in the United 

States, 105 

Paper making, new materials for, 108 

Parafilne oil, manufacture of, 96 

Paving, improvements In, 108 

Peat, paper from, 1 1 4 

Pendulum, Interesting experiments with 178 

*' investigation into the theory of 177 

Phosphorus, formation of vessels of gold 

by means of, 236 

Phosphorus, on the so called amorphous, 262 
Photography, Improvements in, 201 

Photographic impressions, daily, of the 

8un*s disk, 208 

Photographic pictures, vitrification of, 203 
Photometer, Kabihet*s new, 193 

Pins and needles, new process for whiten- 
ing, , 68 
Pipe, lead and tin, strength of compared, 61 
Planer, Mellen's circular, 85 
Planets, new, discovered in 1854, 873 
** the smaller, 376 
Plants, influence uf solar radiations on, 338 
Port, M. Amdrbs, on the hail storms of 

Cuba, 378 

Poisons, iollne as an antidote for, 261 

Potatoes, experiments in raising, 345 

Potato and grape disease, origin of; 342 
Pratt's ditch diggtT, 78 

Pressure, «ffpct of on the temperature of 

fusion of different substances, 175 

Pressure, influence of upon the forma- 
tion of chemical compounds, 297 
Prizes offiered by the Ifrench Academy, 15 
Price of scents, 98 
Printing from Nature, 124 
Propeller, screw, application of to ships 

of war, 38 

Propeller. Venetian screw, 88 

Putrefaction. Influence of air on, #49 

Quicksilver deposits of California, 828 

Bags imported into the United States 

during the years 1851 and 1852, 106 

Railroads and railroad locomotion, 39 

Kailroad track. Improved, 40 

*' wheels, oullque, 41 

Reapers, trials of, 104 

Ked drapery, effect of, 197 

KxBD, WiLLiAU, suKpension bridge, 51 

Reefing topsails, new plan for, 38 

Refract ometer, now, 187 

Register, self- regulating meteorological, 192 
Registration by photography, 20i 

ResplraUon, artificial, lot 
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IMPORTANT 



LITERARY AND SCIENTIFIC WORKS 



FUBLI8UED BY 



GOULD AND LINCOLN. 

69 WASHINGTON STJEIEET, BOSTON, 



ANNUAL OF SCIENTIFIC DISCOVERY ; or, Year Book of Facts 
in Science and Art, exhibiting the most important Discoveries and Improvements in 
Mechanics, Useful Arts, Natural Philosophy, Chemistry, Astronomy, Meteorology, 
ZoStogy, Botany, Mineralogy, Geology, Geography, Antiquities, etc. ; together with a list 
of recent Scientific Publications, a classified list of Patents, Obituaries of eminent Scien- 
tific Men, an Index of important Papers in Scientific Journals, Reports, &c Edited by 
David A. Wells, A. M. 12mo, cloth, 1,25. 

This woilc, commenced in the year 1850, and iisned on flie first of March annually, oontidni all 
Important facts discoyered or announced dming the year. Each Tolume is distinct in itself and con- 
tains ewUrtly new matter^ with a fine portrait c^ some distinguished scientific man. As it is not in- 
tended exclusively for scientific men, but to meet tha wants of the general reader, it has been the aim 
of the editor that the articles should be brief; and intelligible to all. The editor lus received the appro- 
bation, counsel, and personal ooatributions of the piominent edentific men tlivoni^nt Hat countiy. 

THE FOOTPRINTS OF THE CREATOR ; or, The Asterolepis of 
Stromnets. With numerous Illustrations. By Hugh Miller, author of " The Old Red 
Sandstone,^* &.c. From the third London Edition. With a Memoir of the Author, by 
Louis Agassi z. 12mo, cloth, 1,00. 

Dr. BucxLAVD, at a meethig of the British Assoelatton, said he had never been so much aston- 
ished in his life, by tlie powers c^ any man, as he had been by the geological descriptions of Mr. Miller. 
Tliat wonderful man described these objects with a fiacility wliich made tiim ashamed of the com- 
IMimtiTe meagreness and poverty of his own descriptions in the ** Bridgewater Treatise,** which had 
cost him hours and days of lalMr. He loovU give hi$ ^ft hand to po»$et$ auehpowen qfdeaer^ption 
tu thi$ nutm : and if it pleased Providence to spare Ms us^ul life, he, if any one, would certainly ren* 
der science attraetive and popular, and do equal service to theology and geology. 

Mr. Miller's stjrle is remarkably pleasing; his mode of popularizing geological knowledge nnrar- 
passed, perhaps unequalled; and the deep reverence fbr divine revelation perva^ng all adds inter- 
est and value to the volume. — iVl K Com. Advertiter, 

The publishers have again covered thonselves with honor, by fi^idng to tiie American public, wifli 
the author's permission, an d^pmt reprint of a fbreign work of science. We earnestly bespeak Ibr 
thli work a wide and free eirculatioa among M. who love science much and religion more.— PiiH- 
lew .Recorder. 

THE OLD RED SANDSTONE ; or, New Walks in an Old Field. : By 
Hugh Miller. Illustrated with Plates and Geological Sections. 19nio, cloth, 1,00. 

Bffr. Miner's exceedingly interesting book on ttils formation Is just the sort of work to render any 
subject popular. It Is written in a remarkably pleasing style, and cbntatais a wonderM amount of 
Infbrmation.^ Wettmvuier Reviftw. 

It is, withal, one of the most beautiful specimens of English composition to 1m fbnnd, conveying 
Infbrmation on a most difficult and prc^und science, in a style at once novel, pleasing, and elegant; 
It contains the results of twenty years* close observation and experiment, resulting in an a c cnm w l aM o n 
of fiMts which not only dissipate some daric and knotty old theories with regard to aneiant ftumatfens, 
but establish the great tmtiis ef geology In more perflnt and haimonUms oomiitBncj with the p^. 
truths orrevetatton.->jlAaiitfi^sefatpr. A 
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V.U.UABLE SCIENTIFIC "WORKS. 



A TREATISE OS THE COMPARATIVE ANATOMY OF TBE 

Anioiil Kinitdcun. By Prefs. C. Tb. Von Siebold and H. STitnnius, Tianilucd 
fnm il» GenoM, with Nam, AddlUaai, &c., By Waldo J. Bi'b»ett, N. D., B«toii, 

TOIt It miiiiiHeiiiiiiblT Un biit and nml umliUtr ooik efT iU dui yri pQliBihrd i and [li tppnr. 
U<M In u ED^iib dKO, wlOi UiE ciiirccUiiiu, ^aipnivcmniU, iddiliani. tic, of Ihe Amciiuu Edilu, 



Vb in huitil; find U H Uil< !dIiriIIii« vcik npubllilud in 

•k.^Sciemifie Ab^tricoA 

t if one or tha hiHt nuUblD. Inlanittof . ud InitnicUn varA 



THE NATDRAL mSTORY OF TItE SPECIES : Its TypiaJ Forms 
ud Primeval DLnrlbuiion. By Chari-ks Hamilton Shith. Wiih u Ininxluciian. 

Mlitt wiittni o( wpuie. By SiMijEL Kneelakh, Jr., M. D. With elnpmi llluiin. 

The bULorr of the ipvtdn U thanra^hly caniidercd bj Colonv ] ftmHh. wllh rfpvd to lEr nri^ 
typital rnrnu. lUitribuLlDci, AUatiDiti, bf- Tha morki of pntlii^al £Dod wnu. orefu] DbRrrYiliQS, 
■nd dMp rcKirch an dUplayad in erery ppst. Art IntroturlDry cmj of iDme *cf enly or 01|b1y 



it inliJKl. ilnji InUrtitlnt. 



LAKE SUPERIOR i iti Physical Chnractor, VceotBlioa, «rd AnimHli, 
(wm (Ktiar smlneni Scientinc GBnllFincn. Willi i Nirralive of llx Eiptdilion. ind 



Thli work U DU of Uii nioil Tilubla fdcEllllc fo,*i tbalhw apiitmrid Is llili counUy. BlBbvd^; 
bf Ilia nMintaa of DBf iMit ■cltnUllc nrn ntaUiiB (o a Lillicrlo coBipirndTrly mAnowB nfl". 
Jt viU 1» tUupd le eiNiMp > (RI> amDUnl ol idenligr inClnnalinih B 



THE PlUllALITY OP WORLDS. 

WITH AN INTRODUCTION by Edward Hitchcoce, LL.D., President of 
Amherst College. 12mo, cloth. $1.00. 



This Is a nuuteriy prodnction on a subject of great' Interest 

The " Plurality of Worlds" is a work of great ability, and one that cannot fidl to arrest the 
attention of the worl^ of science. Its author takes the bold ground of contesting the generally 
adopted belief of the existence of other peopled worlds beside our own earth. A gentlonan 
upon whose judgment we {dace much reliance writes, in regard to it : 

" 'The Plurality of Worlds' ptays the mischief with the grand speculation of Christian and 
other astronomers. It is the most remorseless executioner of beautiful theories I hare ever 
stmntted upon, and leaves the pand universe ftf" existence barren as a vast Sahara. The author 
Is aatem logician, and some of the processes of argumentation are singularly fine. Hany of 
the thoughts are original and very striking, and the whole conception of the volume Is as novel 
as the results are unwelcome. I should think the work must attract attention flrom scientific 
men, firom the very bold and weUHnistaiued attempt to set aside entirely the sdentUc assump- 
WmBOtiheagfi.'** — BottonJU(u. 

TUs work has created a profound sensation In England. It Is, In truth, a remaricable book, — 
rsraadcaUe both fbr the Ixddness of the theory advanced, and for the logical manner In which 
the subject-matter Is treated. — MeramtHe JoumaL 

The new scientific book, PlnraUty <tf Worlds, recently published In this cUy, is awakening an 
unusual d^^ree of interest in the literary and scientiflc worid, not only inT^is country, but in 
England. The London Literary Gazette, for April, contains an able review, occupying over 
nine cotumns, flrom which we maks the following extract: "We venture \o say thai no sden- 
tific man of any reputation will maintain the theory* without mixing up theological with phys- 
ical arguments. And it is in regard to the theological and moral aspect of the question, that 
we tiiink the author urges considerations which most believers in tiie truths of Christianity 
will deem unanswerable." —jBt;«nin{)i Transcript. 

The " Plurality of Worlds " has created as great a sensation io the reading worid, as did the 
Vestiges of Creation. But this time the religious world is not u]c In arms with anathemas on 
its lips. . This is a book for it to " lick its ear " oyer. It is aimeu at the speculations of Fonte^ 
neUe, or Dr. Chalmers, respecting the existence of life and s{4rit in the worlds that- roll arouiyl 
ufl^ and demonstrating the impossibility of such a thiog. — London Oor. of N. T. TriXmne, 

To the theologian, philosopher, and man of science, this is a most intensely Interesting work; 
while to the ordinary thtnlcer it will be fbund possessed of much valuable tnfonnation. The 
woric is evidently the production of a scholar, and of one earnest fbr the dissemination of truth 
in regard to what he considers, Ibr the<4ogians and sci^itiflc men, the greatest question' of the 
aife. — Albdnif Transcript. 

The wo^ is learned, eloquent^ snggeative of profound reflection, solacing to human pride, and 
even to Christian humility \ and points out the great lessou it illustrates, upon the dia£pram of 
the heavens, in language and tone elevated to the standard of the great theme. — BoHon AtUu. 

One of the most extraordinary books of the. age. It is an attinnpt to show that the flicts of 
science do not warrant the conclusion to which paost scieutiac. minds so readily assent, •that 
the planets are inhabited. The anonymous author is a genius, and wHl set hundreds of critics 
on th» hunt Uf term him wt I — Star of the West. 

GEOLOGICAL MAP OP THE UNITED STATES AND BRITISH PROV-: 
INCEIS OF NORTH AMERICA. Wkh an Explanatory Text, Qeologioal 
Sections, and Plates of the Fossils whieh oharaocerize the Focmatioiis. B/ 
Jules Mabcou. Two yolumes. Octavo, cloth. $3.00. 



' The Map is elegantly colored, and done up with linen doth bade, and folded in octavo 
Ibrm, with thick doth covers. 

The most complete Geological Hap of (be United States which has yet appeared. The axe- 
cutloh of this Map is very neat and tastelhl, and it is issued in the best style. It is a work 
which all who take an interest in the geology <tf the United States would wish to possess, and 
i«o recomuenditas extremely valuable, not (mly in a geological pobit of view, but as repre* 
aentlng very AiUy the coal and copper regions of the country. The explanatory text presents a 
rapid ifcvtcb of tne ge^logleal oonstHations of North America, and Is rich !n fitcts on the suU 
Jects.: ' It -» embellished With a munber of beautifol plates of fbe ibsslls which di ara c t er la e the 
fbrma^ons, thus making, with tkM Mkp, a mrv somirfMB, demr, mid tfMlMt ow fl ia s 9f tk$ ffteUn 
Iff our oottntrj/ — Mining Mngtnlnt, .V. 7. ' •* ^ 



GUVOT'S WOKKS. 



THE EAETH AND MAN: Lectures oa Covfaratitb Phtsicjil 
GEOSEiUFBV, in iu niBiion ui ths Hletiny of Mankind- By FmL Amhold Gutot. 
Tniiislaled (rora tbs Fiencti, Hf Plot. C C. Pelion, »ltll numsroui lllnsuiltiwi. 
Eighih itaoumnd. ISmo, clotb, t,S5. 




COMPARATIVE PHYSICAL AND HISTORICAL GEOGRAPHY; 
orsrlioolt. By AmNoLD GuvOT.iulHoror " EiirUi ud Mnn," etc 



idiiptfd Ibr hl^liu- acliDDli, ub 



iy Ph/dcnl G«Dfn|]bf, tli 



X. ud fha oUif r phjilaiil f 



odfid Id In Uiv uomrpmiiBg 
ThD tWQ pvt> or UlB Ant «■ prapAmtory conrK am now In ■ fDrwtjd tWD oT pnpuntiDdi Bad iHU 

GUYOT'S MURAL MAPS; a Seriei of elegant Colored Mapa, projected 

Soiitli Aiiieri.-., F.iiPDps, AeIi. A/nca, Ac, eiJilbiiing ihB PJiytical Phenumsiu of Ita ] 
Clribt, nc. U) Prof. Arnold GuvoT. Pnci.mounled, lO.OO mcIl 

MAP OF THE WORLD,- Ng-vmiidy. 

MAP OF NORTH AMERICA, -Now resdj. 

MAP OF SOUTH AMERICA.-NBirly ready. 

MAP OF GEOGRAPHICAL ELEMENTS,- Naw nu 



TALUABLE SCIENTIFIC WORKS. 



PRINCIPLES OF ZOOLOGY : touching the Stroctnre, Development, 
Distribution, and Natural Airangement of the Races of Atiiinals, living and extinct. 
With numerous Illustrations. For the Use of Schools and Colleges. Part 1., Compara- 
tive Physiolooy. By Louis Agassiz and AveusTus A. Gould. Revised 
Edition. 12ino, cloth, 1,00. 

This woilc placet us in possession of infbrma^on half a eentniy hi advance of all onr elementaiy 
vorks on this subject . . No work of the same dimensions has ever appeared in the English lan- 
guage containing to much new and Taluable information on the subject of wldeh it treats. — Paor. 
Jamks Ualu 

A worlc emanating from so high a source hardly requires commendation to gire it currency. The 
volume is prepared for the $tiident in xoological ncience; it is simple and elementary in its style, full 
fan its illustrations, comprehensive in its range, yet well condensed, and brought into the narrow com- 
pass requisite for the purpose intended. — Silliman'* Journal. 

The work may safely be recommended as the best book of the kind in our language. - Christian 
Bxvaniner, 

It is not a mere book, but a work - a real work, in the form of a book. Zoology is an interesUng 
science, and is here treated with a masterly hand. The history, anatomical structiu-e, tlie nature and 
habits of numberless animals, are described in clear and plain language, and illustrated with innumer- 
able engrayings. It is a work adapted to colleges and schools, and no young man should be without 
it. — Scientific American, 

PRINCIPLES OF ZOOLOGY, PART II. Systematic Zoology, in 
tvbich the Principles of Classification are applied, and the principal Groups of Animals 
are briefly characterized. With numerous Illustrations. 152mo, in preparation, 

THE ELEMENTS OF GEOLOGY; adapted to Schools and Colleges, 
with numerous Illustrations. By J. R. LOOMIS, late Professor of Chemistry and Geology 
in Waterville College. I2mo, cloth, 1,00. ^ 

After a thorough examination of the work, we feel convincM Hint in all the requirements of a text 
buck of natural science, it is surpassed by no work Itefbre the American public. In this opinion we 
believe the great body of experienced teachers will concur. The work will be found equally well 
adapted to the wants <k those who have giren little or no attention to tiie science In early life, and are 
. demrous to become acquainted witfi its terms and principles, with the least consumption of time and 
labor. We hope that every teacher among our readers will examine the work and put the justness 
of our remarks to tlie test of his judgment and experience. — M. B. Akukkson, Prt$, qf Roehuter 
Vniveraity, 

This is just such a work as Is needed for our schools. It eontains a systematie statement of the 
principles of Geology, w'ithout entering into the minuteness of detail, which, though interesting to the 
mature student. conAiKes the learner. It very wisely, also, avoids those controverted points which 
mingle geology with questions of bibUcal criticism. We see no reason why it should not take its 
place as a text book in alt the schools In the land. — y. Y. Obxittr. 

TbiB Tolnme merito Me attention of teachers, who, if we mistake ifet, will find it better adapted to 
Aeir purpose than any other similar work of which we have knowledge. It embodies a statement 
of the principles of Geology sufficiently fbll Ibr the ordinary purposes of instruction, with die leading 
fects from which they are deduced. It embraces the latest results of the science, and indicates the 
debatable points of theoretical geology. The plan of the work is simple and clear, and the stjrle in 
which it is written is both compeet and lucid. We have special pleasure in wckoming its appearance. 
— Watchman and Iiefieet(jnr. 

This Tolume seems to be just the book now required on geolegjr. It will aeqtdre rapidly a dreule- 
tion, and will do much to popularise and unirersally diffuse a knowledge of geological truths. — Al- 
bany Journal, 

It gives a clear and scientific, yet simple, analyns of the main features of the science. It seems, in 
language and illustration, admirably adapted fbr use as a text book in common schools and acadeniiesi 
while it is vastly better than any thing which was nsed in college in our time* In all these capacitico 
we particularly and cordially recommend It. — Con^re^cUioiiah's/, IloHot^ D 



rTHESAUMS or ENOIISH WOMS AND PHRASES. 

So Classified and Arranged as to Facilitate the Expression of Ideas, and AaoA 
Id LlMnr; CampoiilioD. B7 Pbter Mask Boqet, late Seoretitr; of tha BoyU 
Sooiet}, and author of the " Bcidgcnatcr Tiestiie," eto. Rcriacd and En- 
larged ; with a LrflT of Forkion Wobub amd Expressions moat freqoeBllj 
ooooiring in works of goneral Literature, Sefloed ia Eoglisb, hy Babbis 
BitiU, D.D., Scoretnry of the Masmohuaelts Board of £ducatioD, assisted bf 
Hveral Literary aeollemen. 12010, olotll. $1.50. 

J^- A work of ereat merit. admlTotlf adapted u a text-book (br schools and rvHegq, nod nf 

Uiectioiu. tJM pQblMiera would cflB atteallaD to tbenilloTlDei 



a tbB Unt and eitilj am «f tbe kind tvtr Issued In whldi 
If oiir thim^bta, whether tpokeo or written^ uid Iicoce, ju a meaiu ariAprove- 



to BUpplFi wLUi respect ta the ICn^lata laneuaffo, a dnVlemtnin bUher 
Isnsnege, imatAy. a collectloo of tbe words It eouralns. and of ttie Id 

tbe UHf which ther ejipreoi. Tbo porpoHt ot a dlctloiury U simply ta 
efwoids— the word belnf alieii, to fiod its iIeqU1<:iI1od, or the ld«iUl 
His Dtijeci aimed at licrt Is eiDcilr the eonFcrM of ihU : the Idu beloa e 



em UlcnUure, which the AmerlcBa editor has nppeqded, wia lia yery mieful. — /Vcri-iiMrton. , 

Der that the student of English conpotlllun, when emtuunuKd Oy the poverty of ha vouMi- - 
Ury, maysupHy himself Immediately, oil cousultlOB It, wlUiUie precise terra for wtUili he h*s ^ 

\ Thisliaworknotinctclrof eitrnnrdhairy.lralofDCcnllarvalnc. Wo wouH gladly prslse IL 
IfanylblDK could add 10 Uie conslderallon hcM out by the lllle-paee. Ko one who speifes or 
«tlt£c far the public ncedbenreeil to studjr Bogel's Tboanrui. — SlarrifOe ICat. ' 



irch, Indnstri aiul tctiolanlilp. W* .4 
Aktr wiUi the nisst MWltuus i«ns> ■ 
his mlndi omL Indeed. tlinMuh Um 



VALUABLE WORK. 



CYCLbP-ffiDIA OF ANECDOTES OF LITERATURE AND THE 
FINE ARTS. Containing a copious and choice selection of Anecdotee of" the tariou* 
$xmM of Literature, of the Arts, of Architecture, Engravings, Music, Poetry, Paiuting, 
and Sculpture, and of the Riost celebrated Literary Cfaaracten and Artists of different 
Countries and Ages, &c. By Kazlitt Abyxne, A. M., Author of " CyciofMedia of Moral 
and Religious Anecdotes." With numerous illustrations. 725 pages octavo, cloth, 3,00u 

This If iinqiiMtIonid>l7 the choioett collection of anecdotes erer yubliihed. It contidM three tkou' 
mutd and forty Anecdotet, many of them articles of hiterett^ containing reading matter equal to half m 
ioxen pages of a common 12mo. rolame { and tuch is the wonderful Yariety, that it will be found aa 
•Iraest incxhanstible fond of interest ftr ereiy class <^ readers. The elaborate classiieation and is* 
dexes most commend it, especially to pi^lio speakers, to the yarioos classes of literarsf and »cienti/l9 
Men, to ortuCs, meehanice, and othen, as a Dicr>owABT,/or r^erence^ in relation tt> facts on the num- 
beit^ sutgects and chaxactexs introdneed. There are also more Qum one hundred and ^tjfjina 
JUubrotitnUm 

We know of no work which in the same space comprises so much valuable information in a fomt 
so entertaining, and so well adapted to make an indelible impression upon the mind. It must become 
a standaid work, and be nmked among the few books which are indispensable, to every complete 
library. — JT. Y. Chronicle, 

Ben it a perftct reposltoiy of the most choice end approved speclmeni of this species of infbmu- 
tion, eeleeted with the greatest care firom all sourceSr ancient and modem. The work is replete with 
such entertainment as is adapted toaU grades of readers, the most or least hatelleetuaL— J/ctAoi/isI 
Quarterly Magazine* 

One of the most eemplete thingsof the kind ever f^ren te the pnblie; There to scarcely a para g r ap h 
In the whole book which will not interest some one dcefdy % ^stf while men of letters, argument, and 
art cannot afbrd to do without its immense fund of sound maxims, pungent wit^ apt iUnstrations, and 
brilliant examples, the merchant, mechanic and lab(»er will find it one of the choicest companions 9i 
the hours of relaxation. ** Whatever be the mood of onc*s mind, and however limited the time for 
reading, in the almost endless variety and great brevity of Qie articles he can find something to suit 
his feelings, which he can begin and end at once. It may also be made the very hfe of the social circle, 
containing pleasant reading for all ages, at all times and seasons. — Bt^ffaJo Qitnmartial JLdvertuer, 

JL weU spring of entertainment, to be drawn from at any moment, comprising tiie choicest anecdotes 
of distingalsbed men, fh>m the remotest period to the present time.— .BoiHror Whtg, 

A magniflcsnt collection of anecdotes touching literature and the fine axte,— AJbany Spectator. 

This work, which is the most extensive and compiehcnsiTe colkction of sneedotes ever pnbUahedt 
eannot fail to become highly popular. — Salem Caxette, 

A publication of which there is Uttle danger of speaking In too flattering terms i a perfect Theeanms 
of rare and curious information, carefully selected and methodically arranged. A jewel of a book to 
lie on one's table, to snalch up in those brief moments of leisure that eoold not be very profilab^ 
turned to account by recourse to any connected work in any department of Utenture.— Troy Bud^/eU 

No^kmOy ought to he wMtont it, for it fs at once cheap, valuable, and very interestfng t containing 
matter cmnpiled from all kinds of books, from all quarters of the globe, from all ages of the worid, and 
in lelatiasi to every cwporeal matter at all worthy of being remarked or reaaembered. No work has 
been issued from the press for a number of years for which there was such a manifest want, and we 
ore certdn it only needs to be known to meet with an immense sale. — New Jereey Unum, 

A well-pointed tnecdote is often useAd to illnstrale an aignment,and • memory well stored with per- 
sonal incidents enables the possessor to entertain Uvely and agreeable conversation.— H. Y. Com, 

A zieh treeaory of thought, and^t, and learning, iUvstrating the efa«nwteristice end pecuKaritiee of 
many of the most distinguished names in the histoty of literature and the arts. — FhO, Chris. Obs. 

The range of topics Is veiy wide, relating to natvre, religion, seienee, and arti finishing apposite 
Illustrations for the preacher, the orator, the Sabbath school tcaeher. and the instmeters of our ecsn-. 
mon schools, academies, and colleges. It must prove a valuable work for the fireside, as well as for 
the hbrary, as it it ealcuUted to please and edify all chuses. — Zane$v%tte Ch, Jtegieter, 

This is one of the most entertaining works ibr desultory reading we have seen, and will no danhl 
have a very extenrivc cirenlatfon. As a most entertaining table hook, we hardly know of any thing 
at onee so Inslnit l l ve end amnshag. — Jf, F. Ch. Atfefflgfcer^ O 



CHAMBERS'S WOllKS. 



. CHAMBERS'S CYCLOPEDIA OP ENGLISH LITEKATTTEE. A 
SelKtjDii ot Ihe ciuiicKiI prodncliuiu ot EnjllBlt AuUmn, from His eiiUesi lo Um pmuil 
. Connocied by a Criueal >uil Bioerapliiral JluHurj. Ponning Iwo fu^i unpmal 
/DVuLumesDf HOOpaBM, 4oiibl8 doJiuim loliei-prea ; iviUi upwards of 300 aloiut 
tlliumiiDDi. EdiMil by SOBBBT COAXazaa, elaineeed clalb, 5,00, 
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CHAMBERS'S WORKS. 



CHAMBERS'S HOME BOOK AND POCKET MISCELLANY. Con- 
. taioing a Choice Selection of Interesting and Instructive Reading for the Old and the 
Young. Six vols. 16ino, cloth, 3,00. 

This work U eonridervd full/ equal, if not fopodor, to either of the Cbamben's other works in In- 
terest, and, like th^n, contains a yast fond of Taluable informatton. Following somewhat the plan 
of the ** Miscellany, * it is admirably adapted to the school or the fiunily libraiy, furnishing ample Ta- 
lis^ Ibr eveiy class of readers, both old and young. 

We do not know how it is possible to publish so much good reading matter at such alow price. 
We upetk. a good wwd for the literary excellence of the stories in this work ; we hope our people win 
talroduee it into a]\ thdr families, in order to drive away the miserable flashy-trkshy stuff so often 
ftuad in the hands of ogr young people of both sexes. — Scie»ti/ie Jmeriean, 

Both an entertaining and instructive work, as it is certidnly «. veiy cheap one. — Pwritaa Xecorder, 

2t eaanot but have an extmrive drculation. — ^Iftoiq^ Bxprtmm 

Excellent stories from one of the best sources in the world. Of all the series of cheap books, this 
promises to be the besi —^oiitNn* ifercHiy. 

JI any person wishes to read for amusement or profit, to kill time or improve it, gpt ** Chsmbexs*S 
Home Book.**— Chiciigo Tkne$, 

The Chamben are confessedly tlie best caterers for popular and usefiU reading in ttie worid. — 
WiXU$^9 Home Joumai, 

A raj entertaining. Instructive, and popular work. — iT. T. CkmmtrciaL 

The arfides are of that attractlTe sort which suits us in moods of indolence, when we would linger 
hfU way between wakefulness and sleep. They require j ust thought and actiyity enough to keep our 
ftet from the land of Nod, without forcing us to run, wslk, or even stand. — Eclectic^ Portland, 

The reading e<mtained in these books is of a miscellaneous character, calculated to lutve the very 
best eObct upon tiie minds of young readers. While the contents are very far from being puerile, th^ 
are not too heavy, but most admisaldy calculated for the ohject intended. — Evemng Qazetu. 

Coming from the sburce they do, we need not sa^ that the articles are of the highest Uteraiy excel* 
lence. We predict for the work a large sale and a host of admirers. — East Bottom Ledger, 

It isjttst the thing to amuse a leisure hoar, and at the same time combines msfntcfion with amuse- 
ment — Dover Inqinrtr, 

Messrs. Chambers, of Edinburgh, have become fomous wherever the English language is spoken 
and read, for their interesting and instructive publications. We hare never yet met with any thing 
wliich bore the sanction of thdr names, whose moral tendency was in the least degree questionable. 
They combine instruction with amvsementf and throughout they breathe a spirit of ttie purest moral* 
Ily.— Chicago 2Vi&tMe. 

CHAMBERS'S REPOSITORY OF INSTRUCTIVE AND AMUSING 
PAPERS. With IlluBtrations. An entirely New Series, and containing Original Arti- 
cles. 16nio, cloth, per vol. 50 eenta. ^ 

The Messrs. Chambers have recently commenced the publication of this woric, under the titie of 
*Chambbb8'8 Repositobt of IirsTKUCTivn AKD Ahusiko Tbacts,** in the fonn of penny 
weekly sheets, similar in style, literary character, ftc, to the " Miscellany,** which has midntained an 
enormous circulation of more than eighly thousand copies in England^ and has already reached neariy 
the same sale in this country. 

Arrangements have been niade by the American publishers, by which they will issue the work 
simultaneously with the English edition, in two monthly, handsomely bound, 16mo. volumes, of 2G0 
pages each, to continue until the whole series is completed. Each volume complete in itself and will 
be sold in sets or single volumes. 

9^ Commendatory Letters, Beviews, Notices, ftc^ of each of Chambers*s works, sufficient to make 
a good sized duodecimo volume, have been received by the publishers, but room here will only allow 
giving a specimen of the vast multitude at hand. They are all popular, and contain valuable instruo* 
tive and entertaining reading— such as should be found in every fiunily, school, and odlflga library. 
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IMPOItTAXT WORK. 



KITTO'S POPDLAn CYCLOPAEDIA OF BIBLICAL LITERA. 

TUSH ConUtKHdrninilhi: Jir^iwotk. Eylhl AuIluir.JOHN KITTO, D. Ik, Allbnt 
oC'Pktnrkl Bible," " Huloiy of PoU!iilino,''"ScriplureDiiMjlUiir(inBJ,"*e. AnuHd 
by James Tavlou, D. D., prGlutvir. WUh mrfim kundrtd lau^traOtiu. OhtiL 
nmt «i»ii, S13 pp.,cluib,3,l)0. 
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HUGH MILLER'S WORKS. 

MY FIRST IMPRESSIONS 

OF ENGLAND AND ITS PEOPLE. 

&T Hugh Millbb, author of " Old Bed Sandstone/' " Footprints of th« 
Creator/* etc, with a fine likenew of the author. ISmo, cloth, 1,00. 

lietBotthe eanlcM reader imagine, ftom theJtifle of Wm book, tbat it ii a eommon book of IrardiV 
tti the contraiy, it ii a rery remarioaile one, both in design, ipirit, and execution. The fects recorded, 
tad the Tiewa adranced in thia book, are lo fresh, Tirid, and natural, tlut we eannoC but commend it 
«b a treaeure, both of inlbrmatio& and entertainment It will greatlj enhance tlie aother'e reputatteQ 
iaaiacountiy aa it akcadj has m England. — WilM$ Home JomnaL 

TUala a noWe book, wortliy of the author of the Footprints of the Creator and the Old Red Sand- 
«Um^ beoause it is seasoned with the same power of Tirid description, the same minuteness of obser- 
vatfon, and sonadnesi of criticism, and the same genial pietj. We hare rend it with deep interest, 
and with ardent admiration of the author's temper and genius. It isalmost impossible to laj flie book 
down, eren [to attend to more pressing matiters. It is, without compliment or hyperbole, a moat d»> 
IgMM^NliiBMb— jr. r. CommerciiaL 

B abonnda with graphic sketches of soenciy and character. !s full of genius, eloquence, and obserra- 
flon, and ia weU ealenhrted to arrest the attentlen ni the thons^tftil and Inquiring. — PhO, Jnpirer, 

' TUa ia a most amaiaf and IsstrnctiTe book, by a master hand. -- Xfcmocm<ic Jbviewi 

The anflMr of this work prored himself, ia the Footprints of the Creator, one of the most original 
thfaikers aad powerful writers of the age. In the Tolume befbre us he adds new laurels to his reputa- 
fStm* Wlmerar wislies to tmderstand the character of the present race of Englishmen, as eontradistin- 
gUlslicd ftom past generations t to comprehend the woridngs of political, social, and rdlgious agitation 
fai the ndnds, not of the nobility or gentry, but of thoiwctple, wih disoorer that, in this TtdnoM, he haa 
Ibond a treasure. — Peterson's Magasme, 

Pla eyes were epea to see, aad his cars to hear, erery tiling i and, as the result of what he saw and 
heard in ** merrie " England, he has made one of the most spirited and attracttve Tolumes of trarda 
a^A iiNw»atlans thai we hare met with these aMmy days. — TravtXkr, 

It Is with the fBelinjf with which one grasps the hand of an old friend that we greet to our home and 
Beartthe auCborof tike Old Bed Sandstone and Footprints of the Creator. Hugh Miller Is one of the 
Bsoet agreeable, entertaining, aad instructire writers ef the age i and, haring been so delighted with 
hftn befbre, we open tiie First Impressions, aad enter upon its perusal with a keen tntolkctual appe- 
tite. WeknowofaowoiklnEnglaadspftiUofadaplednesstotheageastliis. It opens up dearly t» 
▼ttw flie condition of its various classes, sheds new light into its social, moral, and religious history, 
not Ibtgetting its geokgieal peculiarities, aad dnws condiirions of great Talne. ^.Iftaiqf Spectator, 

If e eommead the Tolnme to out rsadsia aa one of more than ordiaaiy ralne and interest, ftom the 
pen of a writer who thinka fox hinMdf,aad lookaat mankind and at aatore through his owa spec- . 
fades.— TVemscntpC 



The author, one of the most yemarkable men of the age, arranged for this looraey into Englaad, 
^oq^eeting to "lodge in humble cottages, and wear a humble dress, and see iniat waa to be seen by 
humble men only, — sodety without its mask.** Such aa obsenrer might be expected to bring to rie w 
sthonsaad things unknown, or partially known beforei and abundantly does he ftiUU this cxpccta- 
tkm. It ia one of the most absocWng books of the time.— ^POrftaadCA.Jfirror. 



^^^^^^^^»^«^^^^^^w 



irSW WOBK. 
MY SCHOOLS AND SCHOOLMASTERS; 

OR THE STORY OF MY EDUCATION. 

Bt Huor Millbb author of " Footprints of the Creator," ^ Old Bed 
Binditone,** ** Flnt Impreaakma of England," etb. 12ino, cloth 

TMe is a penoaal aavrathre of a deeply lateresang aad iastroctire character, eoaeeiatng one of ttie 
most remlHMMaaMB oTthe age. No erne who pwthaaea this book will hare oocaston. to regret l|,9ttt 
werdftriti V 
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A PILGRIMAGE TO EGYPT; 

EMBRACING A DIARY OF EXPLORATIONS ON THE NILE, 

WITH OBSERVATIONS, illusirmivo of the Manners. Casioms, ud 

Jiutimliobiuf Um PouplB, Hid of lh« prmtnl condiHon of tbo Aiil«iuilta« uid Rulni. Bf 

J. V. C. EniTB, M. D., Edilor of tin Doglun Medicil uid Surgical jDUrnil. Wiib db- 

DiFnMieliiguilEdgravlii|(. Third ediuon. 1,S5. 



lb* Hm-ki trhlcJl ipsus rromthDlu>ii*e of Gould bKHJnculn-^fa^M Gaxeta, 

Till* ii thUj one of Uie mort CDteriiiDliii book! upon Egjpt thit «■ inrrt nivt wiEh. 
■nd BimplD Duntlon oF dII botIi of itraugemBtKnuid thLDcE,u t]^ cuda undei Ihe cji a^ u 14^ 

Air. EmlthiianBorthefpri^hllJHtBUIJian to ABI#rla,aDd IhiaTorl^ ii worthj oT hii pen. 
puticulAri; bmppx in pmenUng the conical «ad ^rolevqaendfl of ottfeclc— C'oAinicifima'JL 
TbeBkD1chnofp»pleaiiilmauUFjnueiiiArrElloiul;rlIfclLke,>iidifth«b«kliiuit illRlvpi 



■long FrDm pi^ to page, wiUl Ib« ftcllog thil he Ifl In food ampupr- - rfalr^laim and Rnfivtor. 
Ill fulDskilniiurkj upon thiNUeilKl Ifmllor, iU iBftrouillira upon •grionllimiindlh.l 
cbulc UU. •aiuKDiinti, (daofiDD, doinf sllo Ufs ud iconomf , ud cipccUUj' upoa Uu dlHIH 
the wranlrj-. in ni* uiil ImpoiUnl. — Vngniialiomai^, 

SCRIPTURE NATURAL HISTORY; conlmning ft aeemptivewMOMi 
ofQuidrtipadi, Biidi, Fieliia, InseciB, RppHlei, Scrpcnu, PlanU, Tn«s, MiiMiali, fiea^ 

KncI PKciom Blonm, monllansd in (ho Bible. By WtLLtAH CabPBNTER, Lo"" ^ 

Willi Impioremonui, by Rev. Cosham D. Abbott, Illunrtiwl by Bumemui Ei 

^ inB"' AltD, ekeTcheaor ra)eiiin«. lama, cloth, ),M. ' 



THE CRUISE or THE NORTH STAR: 

A NARRATIVE OP THE EXCURSION MADE BY MR. VANBERBILT'S 
PARTY, IN THE STEAM YACHT, in her Voyage \o England, Russia, 
Denmark, Fn^oe, Spain, Italy, Malta, Turkey, Madeira, etc. By Rer. John 
OYEfiTON CH0ULE8, D. D. With elegant Dlustrations, and fine Likenesses 
of Commodore Vanderbilt and Capt. Eldridge. 12mo, olotb, gilt backs and 
sides. $1.60. 

The cruise of the North Star was an event of ahnost national concern, and was watched with 
universal interest This volume is as dlfl^ent from ordinary bo<As of travel as the cruise of 
the North Star was diflferent fhnn an ordinary trip to Europe. We need not bespeak for it 
many readers. — Providenee Jottmat. 

!rhe American people ought to be proud of, and grateful to, Cornelius TanderbUt This man 
has done more than a dozen presidents to give America a respected name in Europe. At first 
a poor boy, he has shown by his history what faculties American institutkxis have to bring out 
individual enterprise. Having, by bis masterly enterprise, acquired a princely fortmie, Mr. 
Vanderbilt, the past year, in a yacht of his own, built expressly for the purpose, took a fiunily 
trip to the several European cities : Such an idea never before occurred to mortal man. Every- 
where he went, his yacht enterprise was the theme of general comment Everywhere th0 
enterprise bears a national character. In the person of ComeUus Vanderbilt American enter- 
prise told the people of Europe what it could do. The desire to get this curious narrative was 
so great that the whole of the first edition went off* hi two days ! — <Stor of the West. 

Those who remember to have met with a very interesting work, puUished some two yean 
ago, entitled " Young Americans Al»oad»" will be glad to leam that here is another book of 
trav^ from the same source.' Do yousay your shelves are all fUll of books of travelf— we reply, 
with he!^ Wmt, — then put in another ahelf; and idace tliis one on it — JtahotUat FrctestanL 

The work is one of the most entertaining, and, in its way, vivid, portraitores of scenes in the 
OM World, that we have ever seen. — Boston Tranacript. 

This is a fitting memorial of the most remarkaUe trip of Its kind ever taken, and which oe* 
cited great interest both in this country and Europe. The book is in many respects as novel 
as the occasion which produced it was unique and memorable. Both the accompUsbed authmr 
and the puUtshers deserve the best thanks for so tastefttl a record of a perfonnanoe whidi hu 
reflected so much credit abroad upon American enterprise. — JVeto Tork C&urier A Engntirtr, 

This work is interesting, not only as a memorial of the North Star, and her trip to Europe, — 
an enterprise which, of a private nature in its undertaking, was almost national in its anticipa- 
tions and in Its proud results, — but also as a record of European travel, narrated m a lively 
manner, by a genfleman whose taste and attainments eminently qualify him fbr the task.— 
New Tork Tintea. 

Never before did a private Individual moke so magnificent an excursion as Mr. VanderUlt. 
In a steam yacht at unsurpassed splendor, accompanied by a fow select friends, whom he oi* 
tertalned, during the voyage, in the most luxurious manner, he crossed over to the Old Worid ; 
viewed the curiosities of parts of Uiree continents ; steamed fipom port to port and then re- 
turned, having spent four months in this most delightM manner. Dr. Ghoules, who was one 
of his guests, has given to the world a charming account of this unique voyage, in a beautiftilly 
printed and illustrated volume. We commend it to our readers as a very entertaining, well- 
written book. — ZUni'e Heraia, 

The whole wodd has heard of Mr. Vanderbilt and his matchless yacht, —his pleasure excur- 
8l(m to Europe, — Its princely cost and safe and happy execution. * * * The book wiU be 
elderly perused, as a record of one of the unique occurrences of the age ; Is written with a kind 
(^ drawing-room, etiquettemke style, is mellow In sentiment, and is wholly destitute (rf that 
straining after the sublime, and stranding hi the " high-fUutin,** that characterize the efihslons 
of the tourist generally. — CMcaoo Advertiser. 

This exceedingly xlever volume is the result and the record of one of the most stupendous 
and magnificent water excursions that ever was made. — JVbi/oUe Oo. Democrat, 

This beautlM volume describes, in a chaste and readable manner, the fortunes of the widely- 
known excursion at the princely New Tork merchant and his fiunily and guests. From the 
eclat <^ the voyage Itsdf, and theideasant way of Dr. Choules* aopount of it we think the book 
is destined to have — what It deserves — a very large sale. — Congrtffntion(Aist. if) 
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HOURS WITH EUROPEAN CELEBRITIES. By ths Rev. Wiluu B. 
Bfiuouk, D. D. I2mo, eliiCh. In yraij 
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\ AIMWELL STOfilES. 

I of ToulMMl chsmcler, Md mqiMnlng loitrnetloo irilli ur 

HAD BIS oim Wit. Iflmo.oloOi, gilL Gl oent 
X THE CoirsTBT. IGmo, oloCh, gilL 63 MnU. 



INFLUENCE OP THE HISTORT OF SCIENCE UPON INTELLECTUAL 
EDUCATION. By William Whswell, D. D., of Trinity Colkgi., C«mbridg». 
Eng., sadtliaaUegedBuUiDiofPlDialitrof Woilda." IGmo, olotb. 25 su. 

IHE LANDING AT OAPE ANNE ; or, The CHARTin at tbk First Puuta- 
JTOT Colony on idk Tbrbitobi or thi MABBAcaosETTg Cohpaht. Nom 
difODverad and Aral published from tliB obiqikal HAHUacmpT, with mi Id 
quilj into iU nutliDritr, and a Uistobt of the Ooloht, 1624-1633. KogR 
Conint aovernor. By JonK Wisoatb TbohstoK. 8to, clolh. $1.60. 
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